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Abstract: 
Assessing and managing future effects is an inherent problem in environmental 
management and law applications. Antarctica is no exception. To assist with this 
problem, trend analyses are applied to understand the potential future impacts of 
scientific expeditions, commercial tourism, mineral resource exploitation and 
climate change on the Antarctic environment in 5-10 years and 30-50 years. 
Together with an understanding of the Antarctic Treaty System (“ATS”), this 
information is used to determine that the existing governance regime is expected 
to withstand the next 50 years; albeit considerable modification of legal 
instruments under the Antarctic Treaty (1959) (“Treaty”) being recommended in 
light of instability. Such modifications are principally required to address the 
impacts of scientific expeditions and commercial tourism. Refinement of existing 
policy is necessary to reduce the risk of a move towards mineral exploitation, 
which is not expected to occur within the next 50 years owing to stringent policy 
and decision-making processes already in place. Improved coordination of 
multilateral international agreements is also required to address the impacts of 
climate change. Sovereignty issues remain frozen, but unresolved under the ATS. 
They are likely to come to the forefront of decision-making processes at some 
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1. INTRODUCTION  
1.1 BACKGROUND 
The existing governance regime for Antarctica is extraordinary. As the only 
“un-colonized” continent in the world without any indigenous peoples, 
Antarctica has unresolved claims of territorial sovereignty frozen by the 
existing governance regime. Antarctica is principally governed by a 
multilateral international agreement – the Treaty, and a system established 
under the Treaty – the ATS. The ATS, together with other multilateral 
international agreements1, state law and soft law, comprises the existing 
governance regime (Hemmings, 2010).  
 
Two fundamental elements of the Treaty, and therefore of the existing 
governance regime, are: (1) it governs Antarctica for peaceful purposes only 
(Article I); and (2) it provides for freedom of scientific investigation and 
cooperation towards that end (Article II)2. Although the governance regime 
is constantly evolving as new laws and amendments are passed under the 
ATS, these fundamental elements have been in place since its 
establishment. As the Treaty is at the top of the legislative hierarchy, if the 
Treaty collapses this would signal collapse of the existing governance 
regime. 
 
The relative ability or inability of the ATS to continue governing Antarctica 
over the next 50 years is a matter of contention. Antarctica is subject to 
increasing numbers of science related expeditions, commercial tourists, 
associated infrastructure and pressures of globalism. The continent and 
surrounding Southern Ocean continues to be subject to resource 
exploitation, and the potential for mineral exploitation in Antarctica is a 
matter of public interest that may challenge the ATS (Hemmings, 2009; 
Elzinga, 2011). In addition to facing an increasing human footprint and 
diversity of activity, West Antarctica is melting under a warming climate and 
reduced Ozone layer (“Ozone hole”) (Hemmings, 2009). There are 
uncertainties relating to the recovery of the Ozone hole and how human 
induced climate change will impact the continent. These stresses on the 
Antarctic environment are commonly considered in isolation, but in order to 
comprehensively assess whether the existing governance regime will last a 
conjunctive approach is required. 
 
1.2 PURPOSE AND APPROACH 
PURPOSE 
The purpose of this report is to create a conjunctive source of reputable 
information on matters likely to shape the future of Antarctica. The 
outcomes sought are to: (1) gain a holistic understanding of Antarctica’s 
future; and (2) pave the way for more specific research with regards to the 
future of the continent.  
                                               
1  Refer to Appendix 1 for a list of the most relevant multilateral international agreements. 




In order to achieve these outcomes, this report addresses the following 
research questions:  
 
1. What does the future look like for Antarctica in both the short term (5-
10 years) and longer term (30-50 years)? 
2. Will the existing governance regime last? Will a 1959 Treaty remain 
relevant in the next few decades? 
3. Will we see a shift in value sets around Antarctica away from science 
and environmental protection, towards territoriality and resource use 
(a back-to-the-future scenario)?  
 
APPROACH TO RESEARCH QUESTIONS 
In order to answer the research questions, this report is divided into the 
following main sections:  
¾ Understanding the Existing Governance Regime 
¾ Methodology 
¾ What does the future look like for Antarctica in both the short term (5-
10 years) and longer term (30-50 years)? 
o Tourism 5-10 year and 30-50 year Trend Analysis  
o Resource Exploitation 5-10 year and 30-50 year Trend Analysis 
o Climate 5-10 year and 30-50 year Trend Analysis 
¾ Will the existing governance regime last? 
¾ Will we see a back-to-the-future scenario? 
¾ Moving forwards not backwards 
¾ Conclusions 
 
2. UNDERSTANDING THE EXISTING GOVERNANCE 
REGIME 
In order to determine whether the existing governance regime will last, it 
needs to be understood. As aforementioned, the ATS, together with other 
multilateral international agreements3, state and soft laws, comprises the 
existing governance regime. This section provides a brief synopsis of the 
ATS and other international agreements.  
 
It is noted that metropolitan law of individual states plays a role in the 
governance of Antarctica, being applied at least partially to Antarctica by 
claimant states and variably by non-claimant states (Hemmings, 2010). 
However, assessing such laws is beyond the scope of this report. 
 
                                               
3  Refer to Appendix 1 for a list of the most relevant multilateral international agreements. 
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2.1 THE ANTARCTIC TREATY SYSTEM 
Man is reported to have first set foot in Antarctica in the 1890s’ (Baughman, 
1994; Hemmings, 2010). Later Antarctica was subject to the great explorers 
of the Heroic Era (1901-1922) and associated onset of resource exploitation 
(Baughman, 1994). Huts of the explorers and significant infrastructure 
associated with the whaling industry were established (Tonnessen & 
Johnsen, 1982).  
 
Unlike any other continent, Antarctica was not colonized, nor subject to any 
multilateral governance regime. Territoriality was an increasing concern with 
sovereign claims having been made by seven nations: Australia, New 
Zealand, Chile, Argentina, France, Norway and the United Kingdom prior to 
1950 (Dodds, 2010; Hemmings, 2010; National Science Foundation, 1996). 
Sovereignty claims by Chile, Argentina and the United Kingdom in the 
vicinity of the Antarctic Peninsula were, and still are, overlapping, but part of 
the continent between 90° and 150° was not, and still is not, subject to any 
claims of sovereignty (Figure 1) (Hemmings, 2010; National Science 
Foundation, 1996). The foundations for the claims included:  
“…assertations of prior discovery and exploration and subsequent 
evidence of ‘effective occupation’, usually in the form of living 
resource regulation, mapping and surveying and the construction of 
bases and camps in the national sectors.”  
(Dodds, 2010, pp. 108) 
 
Two major superpowers with a vested interest in Antarctica – the US and 
USSR, had not yet made claims of sovereignty, but they have reserved the 
right to make claims in the future (Dodds, 2010). Japan was, and still is, 
prevented from making any claim of sovereignty by the Peace Treaty 




Figure 1: Antarctic Territorial Claims  
(source: National Science Foundation, 1996). 
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Under sway from the Cold War environment, in the 1950s’ there was a drive 
for territorial claims to be resolved peacefully and for a new management 
regime to be established in Antarctica. The significance of scientific 
investigations in Antarctica was brought to the forefront during the 
International Geophysical Year (July 1 1957 – December 31 1958). The 
Scientific Committee for Antarctic Research (“SCAR”) was established in 
1958 (Elzinga, 2011). However, the significance of the International 
Geophysical Year to the Treaty outcome is a matter of contention with 
regards to science or politics as the catalyst for governance, and associated 
policy change (Elzinga, 2011). It is considered that science was at least a 
partial driver of change (Dodds, 2010; Elzinga, 2011).  
 
The United States of America, along with 11 other original claimants, set 
about transforming the scientific and political status of Antarctica (Dodds, 
2010). Several secret meetings were held, prior to the formal ‘Treaty’ 
conference in October 1959, which was followed by signing of the Treaty on 
01 December 1959. Concern over sovereignty rights meant Argentina and 
Chile had difficulty persuading legislatures to ratify the Treaty, but signing 
did eventuate (Dodds, 2010). The Treaty entered into force on the 23rd of 
June 1961, following ratification from the twelve original signatories. 4  It 
applies to the Antarctic continent, surrounding islands and ocean south of 
60° (Article VI, Appendix 2). 
 
In the interests of all mankind, the Treaty governs Antarctica for peaceful 
purposes only (Article I, Appendix 2). Freedom on scientific investigations 
and cooperation towards this end is provided for (Article II, Appendix 2). 
The Treaty effectively demilitarised Antarctica and prohibited nuclear 
activity, although the use of military personal for scientific research and 
other peaceful purposes is allowed and exercised today (Articles I and V, 
Appendix 2). Sovereignty claims are “frozen”, but un-dispensed and 
unresolved (Article IV, Appendix 2) (Dodds, 2010; Elzinga, 2011; 
Hemmings, 2010).  
 
The ATS comprises of legislation and participants, as well as associated 
meetings 5 , measures, decisions and resolutions. Measures are legally 
binding outcomes, whereas decisions and resolutions are soft organisation 
matters and hortatory agreements. The Treaty is the overarching 
multilateral international agreement under which other legal instruments (or 
“measures”) have been developed. Measures require approval of all 
consultative parties (Secretariat of the Antarctic Treaty, 2011a). 
 
The participants under the Treaty include the Secretariat of the Antarctic 
Treaty – providing administrative support, participating signatory states 
including consultative parties and non-consultative parties (Appendix 5), 
                                               
4  Argentina, Australia, Belgium, Chile, France, Japan, New Zealand, Norway, South Africa, the 
Soviet Union, the United Kingdom and the United States of America.  
5  Antarctic Treaty Consultative Meetings (“ATCMs”), Special Antarctic Treaty Consultative 
Meetings (SATCMs), diplomatic conferences and meetings of experts. 
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permanent observers6 and invited experts7. Only consultative parties hold 
voting rights in decision-making at Antarctic Treaty Consultative Meetings 
(“ATCMs”), but non-consultative parties can participate in discussions. 
ATCMs were held once per year from 1961 to 1994, but have been held 
approximately once per year since this time (Secretariat of the Antarctic 
Treaty, 2011a).  
 
Legal instruments resolved under the Treaty are listed in Appendix 1, along 
with other multilateral international agreements. All the legal instruments 
apply to the area south of 60°, with the exception of Convention for the 
Conservation of Antarctic Marine Living Resources (“CCAMLR”) which 
applies to the area south of the Antarctic Convergence or Polar Front 
(“ACPF”) which is variably 45° – 60° south (Hemmings, 2009; Hemmings, 
2010).  
 
Of particular note is the Protocol on Environmental Protection to the 
Antarctic Treaty (“Protocol”), which introduced a regime for managing the 
adverse effects of activities in Antarctica on the environment and the 
associated Committee for Environmental Protection (Appendix 3). This 
regime includes environmental principles which provide for: limiting adverse 
impacts on the environment and ecosystems; avoidance of significant 
adverse effects; prior assessments of impacts (EIAs); and environmental 
monitoring (Articles 3(2) and 8). Monitoring is undertaken by individual 
states, but provision is made for inspections by appointed independent 
observers (Article 14) and dispute settlement (Articles 19 and 20). Provision 
is also made for modification, suspension or cancellation of activities which 
do not accord with the environmental principles (Article 3(4.2)). The Protocol 
also provides for cooperation (Article 6), prohibition of activities relating to 
mineral resources other than for scientific research (Article 7), emergency 
response (Article 15) and addresses liability by way of annexes to the 
Protocol (Article 16). 
 
Negotiation and consensus requirement under the ATS has led to, and will 
most likely continue to lead to, significant delays in both the negation and 
ratification of legal instruments. The Protocol, for example, entered into 
force in 1998, and 14 countries are yet to ratify it (Antarctic Treaty 
Secretariat, 2013). This aspect of the ATS is a significant limiting factor.  
 
                                               
6  Secretariat of the Council of Managers of National Antarctic Programmes (COMNAP), 
Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR) and 
Scientific Committee for the Conservation of Antarctic Research (SCAR). 
7  Non-Governmental: Antarctic and Southern Ocean Coalition (ASOC), International Council 
for Science (ICSU), International Hydrographic Organisation (IHO), International Association 
of Antarctic Tour Operators. 
Inter-Governmental: Agreement on the Conservation of Albatrosses and Petrels (ACAP 
2004), International Union for the Conservation of Nature (IUCN); United Nations Agencies 
including United Nations Environment Programme (UNEP), International Maritime 
Organization (IMO), United Nations World Tourism Organisation (UNWTO), United Nations 





2.2 OTHER MULTILATERAL INTERNATIONAL AGREEMENTS  
In addition to the Antarctic legislation described in the previous section, 
other multilateral international agreements are relevant. These include 
maritime legislation, human environment legislation and climate and Ozone 
legislation (Appendix 1)8. It is beyond the scope of this report to summarise 
all relevant international agreements in Appendix 1, and instead they are 
drawn on throughout this report. Two documents are noteworthy – the Rio 
Declaration arising from the Earth Summit, and the United Nations 
Convention on the Law of the Sea. 
 
The Rio Declaration affirmed the human-environment concept of 
sustainability and introduced the precautionary principle to assist with the 
inherent problem in environment law applications of evaluating future effects 
(which can arguably not be tested on the balance of probabilities as factual 
information can). The precautionary principle (also known as the 
precautionary approach) provides that:  
 
“Principle 15 
In order to protect the environment, the precautionary approach shall 
be widely applied by States according to their capabilities. Where 
there are threats of serious or irreversible damage, lack of full 
scientific certainty should not be used as a reason for postponing 
cost-effective measures to prevent environmental degradation.” 
 
Also of relevance to the themes discussed in this report, Principle 2 of the 
Rio Declaration provides that states have the sovereign right to exploit their 
own resources subject to their own policies.  
 
With regards to the United Nations Convention on the Law of the Sea, it is 
noted here that there is an obvious contact between Article 76 and the ATS 
(Dodds, 2010; Hemmings, 2010). Article 76 provides for a coastal state to 
seek an extension of exclusive territory beyond 200 nautical miles and up to 
350 nautical miles. The contact exists where states asserting sovereign 
claims over sub-Antarctic Islands identify themselves as coastal states, 
which raises issues with interpreting Article IV of the Treaty and of non-
recognition by other states (Hemmings, 2010). The extended continental 
shelf off the Heard, MacDonald and Macquarie sub-Antarctic Islands, 
subject to claims by Australia, partially overlaps the Treaty area following 




                                               
8  Please note that Appendix 1 does not cover all relevant international legislation, only major 
documents. For example, conventions that apply to individual species, such as the 
Convention on the Conservation of Southern Bluefin Tuna and Agreement on the 




3.1 SELECTING A METHODOLOGY  
All three research questions require forward thinking, which may be 
described as the norm, rather than the exception, in environment studies. 
Indeed, the ability to plan for the future is an inherent problem in 
environmental management practices, and the ability to assess future 
effects in an inherent problem in environmental law applications. The 
methodology for this project is within the context of environmental 
management. Lessons learned from the legal system will be drawn on to 
assist with answering the research questions later in this report, but are not 
covered in this section.  
 
Within the scope of environmental management, one branch is strategic 
environmental management (“SEM”). SEM provides several tools that can 
be applied to various management practices. A summary of the tools that 
can be applied is attached at Appendix 4 for the reader’s information. 
Whilst it is recognised that these tools exist and may be applied in future 
research, a softer research approach is preferred given this report is 
designed as a high level investigation.  
 
The methodology selected is trend analysis. Trend analysis involves 
researching the past and present to gain an understanding of the future.  
 
3.2 DEFINING RESEARCH AREAS 
In order to undertake trend analysis, research areas need to be defined. In 
this investigation three major research areas have been selected for trend 
analyses to be undertaken:  
1. Scientific expeditions and commercial tourism; 
2. Natural resources exploitation; and 
3. Climate change.  
 
The first two research areas fall within the scope of “resources”:  
“The notion of “resources” has a broad meaning in the Antarctic 
context. It includes minerals, meteorites, the intellectual property of 
Antarctic bioprospecting, locations for scientific bases, marine living 
resources, and access to the continent for Antarctic tourism” (Brady, 
2012). 
 
Please refer to Figure 2 for a simplified diagram showing the breakdown of 




         
 
Figure 2: Hierarchical diagram showing the breakdown of “resources” in Antarctica 
into separate titles. 
 
Scientific expeditions and associated bases and infrastructure, and tourism, 
are activity based resources. They are considered separate to other forms 
of resource exploitation in this report because the trends and drivers are 
considerably different. They are considered simultaneously because they 
are often overlapping in their definition. Together scientific expeditions and 
tourism give rise to the human footprint on the Antarctic continent today. 
 
Climate change is separate to the notion of resources, instead being an 
environmental process. It may be defined in an “all-encompassing” or 
“human induced” sense, depending on the context. It is considered in an all-
encompassing sense in this report, encapsulating both natural and human 
induced change. 
 
The selected research areas are defined and reasons they have been 
selected set out in Table 1 below. 
 
Table 1: Definitions of and Reasons for Selecting Research Areas 
Research Area Definition(s) Reason Selected 
Scientific 
Expeditions  
"In the historical context of the 
Treaty the term ‘expedition’ 
referred to large government-
sponsored science programs... 
journey, voyage, or excursion 
made for some definite purpose."  
 
(Murray and Jabour, 2004) 
Relatively rapid changes 
are currently occurring so 
these activities are likely 
to impact on what 
Antarctica looks like in 
both the short term (5-10 
years) and the long term 
(30-50 years).  
Commercial 
Tourism 
“The commercial (for profit) 
transport (including 
accommodation and catering) of 
nongovernment travelers to and 




















“All existing human activities other 
than those directly involved in 
scientific research and the normal 
operations of Antarctic bases.” 
 




Article 1(6): “‘Mineral resources’ 
means all non-living natural non-
renewable resources, including 
fossil fuels, metallic and non-
metallic minerals.” 
 
Article 1(7): “Antarctic mineral 
resource activities’ means 
prospecting, exploration or 
development, but does not include 
scientific research activities within 




Resource exploitation has 
a historic legacy in 
Antarctica, having 
occurred since the Heroic 
Era. Mineral resource 
exploitation is a matter of 
public interest and of 
particular significance to 
whether the existing 




“Change in the state of the climate 
that can be identified (e.g., by 
using statistical tests) by changes 
in the mean and/or the variability 
of its properties, and that persists 
for an extended period, typically 
decades or longer. Climate 
change may be due to natural 
internal processes or external 
forcings, or to persistent 
anthropogenic changes in the 
composition of the atmosphere or 
in land use.”  
 
(IPCC, 2013) 
Climate change has been 
selected because it is a 
key driver of 
environmental change, 
especially in polar 
regions; therefore is 
significant to what the 
continent will look like in 
the future.  
 
 
3.3 CONSIDERING DRIVERS OF TRENDS: SYSTEMS APPROACH 
In applying trend analysis, drivers of trends need to be considered in order 
to gain a feasible indication of the future. A systems approach is taken to 
considering drivers of trends. This means that drivers are not considered in 
isolation. It is recognised that there may be several inputs (drivers) that 
interact to produce the system’s output (the trend(s) observed).  
 
3.4 CONSIDERING ANTARCTICA’S FUTURE: SYSTEMS APPROACH 
A systems approach is also taken to considering the future of Antarctica, 
following the trend analyses. This means that trends, drivers and associated 
predictions from the three defined research areas are considered together 




With regards to the Antarctic system, it is important to recognise that drivers 
may be natural or anthropogenic in nature. Natural drivers include tectonics, 
volcanism and climate change, for example. In an academic context, 
anthropogenic drivers include any number of factors under the umbrellas of 
the following subject areas: policy and law, politics, economics and science 
and technology. If anthropogenic forcing was removed from the Antarctic 
system, environmental change influenced by natural drivers would still be 
observed.  
 
4. WHAT DOES THE FUTURE LOOK LIKE FOR 
ANTARCTICA IN BOTH THE SHORT TERM (5-10 
YEARS) AND LONGER TERM (30-50 YEARS)? 
4.1 TOURISM 5-10 YEAR AND 30-50 YEAR TREND ANALYSIS  
4.1.1 PAST TRENDS IN SCIENTIFIC EXPEDITIONS TO ANTARCTICA 
Exploration of Antarctica began in 1895 when the International 
Geographical Congress in London promoted Antarctic exploration, leading 
to fifteen major national expeditions (Luedtke, 2010). Scientific expeditions 
closely followed exploration in the Heroic Era. Scientists have had a 
fascination with Antarctica since its discovery because of the lack of human 
footprint and the unique environment. Since then, Antarctica has been 
recognized as a continent for science.  
 
In association with scientific expeditions, comes infrastructure. The number 
of facilities being built in Antarctica, including research stations, camps and 
refuges, increased significantly since pre-1900 (Figure 3). The first 
infrastructure established in Antarctica accommodated industrial whaling, 
such as the shore based whaling station at Grytviken on South Georgia in 
1907 (Tonnessen & Johnsen, 1982). Post World War II, and in association 
with the International Geophysical Year, there was heightened interest in 
Antarctic science. In association with this, the number of facilities increased 
rapidly in the Cold War era. In 2012, facilities in Antarctica had a cumulative 
capacity of almost 6000 people (Figure 3).  
 
Currently, 89 stations operated by 29 states exist across the continent, and 
a number of states have plans to both ramp up their existing Antarctic 
Programs, and build additional research stations (Brady, 2012). In a recent 
symposium, Professor Anne-Marie Brady noted: 
“between 2005 and 2010, the Chinese government doubled what it 
had previously spent on Antarctic affairs. During this period China set 
up a new Antarctic base, renovated its two existing bases, 
modernised its polar icebreaker, and set up a new polar research and 
logistics centre in Shanghai.” (Brady, 2012, pp. 104) 
 
The British government too has unveiled plans to build a new polar research 
ship, and Australia has announced plans to replace its existing ice-breaker 





Figure 3: Number of facilities being built in Antarctica. It includes active and 
disused infrastructure based on historical and operational data. It also displays the 
cumulative peak capacity of the currently active stations. Numbers represent a 
lower-bond estimate as some capacity data was not available (Tin, Liggett, Maher, 
& Lamers, 2013). 
 
4.1.2 PAST TRENDS IN COMMERCIAL TOURISM VENTURES TO 
ANTARCTICA 
Commercial tourism is reported to have initiated in Antarctica in the 1950’s 
when an Argentinean vessel transported 100 passengers to the Antarctic 
Peninsula (Roper-Gee, 2003). Since this time, commercial tourism 
expeditions have been generally increasing in number and diversity of 
transport (Figure 4).  
 
Overflights were initiated in 1976, but stopped in the aftermath of the 
Erebus disaster 9 . Overflights were not initiated again until 1994. They 
reached a peak in 1999 but decreased in popularity, most likely due to high 
costs and weather risks.  
  
Land based tourism with air support was not initiated until 1957 when a Pan 
American Airways stratocruiser flew from Christchurch to McMurdo Sound, 
being the first commercial flight to land in Antarctica (Stonehouse & Snyder, 
2010). The number of land based tourism expeditions to Antarctica is 
associated with the lowest number of expeditions compared to all other 
forms of tourist travel. This has been attributed to a decline in demand and 
shortage of aircrafts (Stonehouse & Snyder, 2010).    
 
                                               
9  The Erebus disaster is a term used to coin the advent of Air New Zealand Flight 901 crashing 
into Mount Erebus on the 28th November 1979, where 257 passengers and crew lost their 
lives (Cairns et al., 1981). 
14 
 
Expedition cruises, which involve landings on the Antarctic continent, 
increased relatively rapidly between 1990 and 2007. The increase is due to 
a number of drivers such as policy, market demand and technology which is 
discussed later in this report. The number of cruise only vessels visiting 
Antarctica peaked in 2007/2008 with over 30,000 tourists. The recent 
financial crisis is associated with the declining number of expedition cruise 
vessels travelling to Antarctica between 2008 and 2011. Since 2011 the 
number of expedition cruise vessels travelling to Antarctica has steadily 
increased, but has not yet surpassed the peak that occurred prior to the 
financial crisis.  
 
During the peak of the financial crisis, the number of cruise only trips was 
relatively high, but this dropped off in 2011/2012 when expedition cruises 
started to recover in number. 
 
 
      
Figure 4: Estimated number of Antarctic tourists during the tourist summer seasons 
between 1965 and 2014. Number are based on historical records and incorporating 
data provided by IAATO (Liggett, 2014).  
 
The largest numbers of tourists who travelled to Antarctica between 2007 
and 2014 are of United States nationality (Figures 5 and 6). Changes in the 
nationalities of tourists have been observed during this time. The United 
Kingdom and Germany making up a larger proportion at 16% and 11% in 
2007-2008, compared to 8.1% and 7.7% in 2013-2014. In contrast, the 
number of tourists from Australia has noticeably increased from 7.2% in 
2007-2008 to 11% in 2013-2014.  
 
The Antarctic Peninsula is one of the more popular destinations for tourist 
landings. The number of sites used for tourist landings has generally 
increased since 1989, as has the number of passengers ‘landing’ (Figure 
7). A similar trend has been observed at other tourist destinations around 








Figure 5: Nationalities of Antarctic tourists by seaborne, airborne, landed and 






Figure 6: Nationalities of Antarctic tourists by seaborne, airborne, landed and 
cruise only tours between the 2013-2014 periods (IAATO, 2014). 
16 
 
           
Figure 7: Trends in site visitation in the Antarctic Peninsula, 1989-2007. Each 
image represents a three year time period, with larger circles representing more 
visitors  (Lamers, 2009).  
 
4.1.3 DRIVERS OF FUTURE TRENDS IN SCIENTIFIC EXPEDITIONS AND 
COMMERCIAL TOURISM 
POLICY 
One fundamental reason why scientific expeditions and commercial tourism 
are undertaken, and are likely to increase in Antarctica, is because the 
policy framework allows for them. Articles II and III of the Antarctic Treaty, 
and Articles 2 and 3 of the Protocol provide for freedom of scientific 
investigations (Appendices 2 and 3), but neither the Treaty nor Protocol 
refer directly to tourism.10  
 
The Treaty and Protocol do provide an environmental management regime 
which applies to expeditions and commercial tourism. Article 3 of the 
Protocol sets out environmental principles required to be adhered to, 
including avoidance of significant adverse effects (Appendix 3). The 
                                               
10  Article II — Freedom of scientific investigation 
Freedom of scientific investigation in Antarctica and cooperation toward that end, as applied 




environmental management regime also consists of the following 
components:  
• Environmental Impact Assessments (“EIAs”) under Article 8 of the 
Protocol. The assessment required is relative to the effect, with 
scientific expeditions commonly requiring an EIA for a “less than a 
minor or transitory impact” and commercial tourism often requiring an 
EIA for “a minor or transitory impact”. EIA’s are commonly assessed 
by the state, with only Comprehensive Environmental Evaluations 
(CEEs) for activities with a “more than minor or transitory” impact 
subject to international scrutiny (Hemmings and Kriwoken, 2010). For 
example, in New Zealand EIAs are assessed by the Ministry of 
Foreign Affairs and Trade.  
• Advanced notice of expeditions is required under VII (5) (a) of the 
Treaty; 
• Monitoring and enforcement is provided for under Article 3 of the 
Protocol; and  
• Independent inspections by observers are provided for under Article 
14 of the Protocol. 
 
MARKET DEMAND FOR TOURISM 
The demand for Antarctic tourism has, and is expected to continue driving 
increasing numbers of trips, tourists, facilities, and a greater diversity of 
tourist activities in Antarctica. Such demand is driven by an increase of 
Antarctic media, such as films like March of the Penguins and 
documentaries (Starmers-Smith, 2011). Other factors that increase market 
demand are: growing affluence, spare time, urbanization, ageing population, 
and the growing global interest in ecotourism and adventure tourism (WTO, 
2001). The future growth in the economies of Russia, China and India may 
also contribute to a higher demand in Antarctic tourism from these 
nationalities, increasing tourist numbers overall (Lamers, Haase, & 
Amelung, 2008).   
 
TECHNOLOGY 
Technology is a strong driver of tourism. Antarctic tourism was limited by 
the use of small vessels able to make the rough journey, with the ability  to 
only carry between 50 – 120 paying customers in the 1960s’ (Stonehouse & 
Snyder, 2010). The Antarctic tourism boom in the 1990s’ is associated with 
the use of new vessels with the ability to carry 400-500 passengers 
(Stonehouse & Snyder, 2010). The 21st century brought about vessels with 
the ability to carry 800-3000 passengers supporting increasing tourism in 
Antarctica (Stonehouse & Snyder, 2010). Tourism was only shunted over 
the last decade by the financial crises, but as financial recovery continues 
so does technology to take visitors down south.  
 
As technology and associated cost-effectiveness of technology continues to 
improve, new vessels will continue to be built with the ability to carry more 
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passengers (IAATO, 2004). Large cruise vessels may also become more 
popular as the cost of compliance with international law increases, but they 
are hindered by a ban on the use of heavy fuel within the Antarctic area so 
they may not replace smaller vessels altogether (Tin et al., 2013). The 
number of smaller vessels is expected to decline and plateau (IAATO, 
2004). Greater cruise capacity is likely to drive availability up and prices 
down, and accordingly Antarctica will become a more financially viable 
travel destination. The number of small ships has already started to 
decrease and the numbers of larger ships are on the rise (Lamers et al., 
2008).  
 
Technology has also allowed for stations to be built in more remote, 
previously unobtainable areas, such as the Chinese Kunlun Station on 
Dome A (Tin et al., 2013).  
 
With increasing numbers of landings expected, technology is also likely to 
play a role in the development of tourist based infrastructure. This could 
include accommodation complexes and supporting infrastructure and 
communications.  
 
4.1.4 PREDICTED 5-10 YEAR TRENDS IN SCIENTIFIC EXPEDITIONS AND 
COMMERCIAL TOURISM 
The number of scientific expeditions to Antarctica is associated with the 
number and capacity of facilities. Based on the trend from 1940 onwards 
(Figure 3), it is expected that the number of facilities will continue to 
increase over the next 5-10 years. It is uncertain whether additional facilities 
are required to keep pace with the quantity and quality of scientific 
investigations, or whether the increases will be politically driven (ASOC, 
2004).  
 
Based on increasing 2010/2011 to 2013/2014 figures (Figure 4), the 
number of tourist ventures is expected to continue increasing at a steady 
rate. It is probable that the number of ventures will match and possibly 
exceed the 2007/2008 peak within the next 10 years. Demand for trips to 
the Peninsula is expected to remain high, and the diversity of places in 
Antarctica may start to increase to provide more options for tourists.  
 
4.1.5 PREDICTED 30-50 YEAR TRENDS IN SCIENTIFIC EXPEDITIONS AND 
COMMERCIAL TOURISM 
It is difficult to predict so far in the future, but based on the trends we expect 
to see a continuing increase of bases as scientific exhibitions expand 
across the continent and global interest in Antarctica grows. A move 
towards shared facilities rather than the building of new bases is promoted 
(ASOC, 2004), but perhaps unlikely owing to sovereignty issues discussed 
elsewhere in this report.  
 
A conservative estimate for the number tourist visitors in 2060 is between 
120,000 and 160,000 annually (Tin et al., 2013). This is double the 
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2006/2007 peak (Figure 4). It is also expected that there will be a significant 
increase in overflights, purpose built tourist infrastructure and a bigger 
variety of tourist activities, including land based activities, in response to 
tourist demand (Tin et al., 2013).       
 
With more stations being built on ice-free ground, Antarctica’s special 
values, features and habitats are becoming more exposed to potential 
impacts (Hughes, Pertierra, & Walton, 2013). With new bases comes new 
infrastructure, including airstrips, roads, routes, trails, waste disposal, 
housing for scientists and utility buildings, which are associated with an 
increasing human footprint in Antarctica (Rootes & Kriwoken, 2000).  
 
Observing penguins is one of the big selling points for Antarctic tourism, but 
light, noise and visual pollution, along with physical interaction with wildlife 
can disturb some species leading to death or colony desertion in extreme 
scenarios (Tin et al., 2008). However, there is uncertainty with regards to 
the effect tourists actually have on wildlife colonies in Antarctica, and 
whether they pose more than a minor or transitory impact is yet to be 
determined (Splettstoesser, 2000; Stewart, Draper, & Johnston, 2005). 
Quantifed research is required in this area going forward.  
 
CEP (2012) identifies that greater tourist numbers could bring with it 
pollution in the form of:  
x atmospheric emissions from an increasing number of engines, 
generators and incinerators;  
x injury or death of seabirds by striking vessels as a result of the 
discharge of light from windows and other sources;  
x introduction of pathogens from the release or loss of any garbage, 
sewage, chemicals, noxious substances or pollutants; and  
x introduction of alien species through vessel hulls, anchors, clothing, 
footwear or non-sterile soil.  
 
The increasing impact of the human footprint in Antarctica could drive new 
policy. It is widely reported that in order for a sustainable future to be 
achieved in Antarctica, a new environmental management regime is 
required (IUCN, 1991; Roura & Hemmings, 2003; Stonehouse & Snyder, 
2010; Tin et al., 2013). There will need to be a greater involvement of all 
concerned parties, providing greater constraints or stricter implementation 
of current programs (Tin et al., 2013).  
 
4.2 RESOURCE EXPLOITATION 5-10 YEAR AND 30-50 YEAR TREND 
ANALYSIS 
4.2.1 PAST AND CURRENT MINERAL RESOURCES TRENDS 
During the 1970s’, Antarctica’s non-living resources were gaining interest. 
Evidence of exploitable petroleum had been found in the Ross Sea area, 
and both Britain and New Zealand had been approached by commercial 
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prospecting companies regarding the Southern Ocean’s mineral potential 
(British Antarctic Survey, 2015; Rothwell 1990). As the Treaty did not 
specifically address the regulation of mineral activity, it was agreed among 
the consultative parties that an obligation existed to consider the possible 
environmental impacts of mineral activities in Antarctica (Anon. 2004). The 
matter was put to the Scientific Committee for Antarctic Research (“SCAR”), 
and it was concluded that, although impacts would be significant, the 
possibility of mineral activity should not be ruled out (Anon. 2004). In light of 
uncertainty, the consultative parties agreed to undertake a precautionary 
approach, and “urge their nationals and other States to refrain from all 
exploration and exploitation of Antarctic mineral resources while making 
progress towards the timely adoption of an agreed regime” (Anon. 2004; 
Ninth Consultative Meeting IX-1, paragraph 8).   
 
On June 2nd 1988, after six years of negotiations, the Convention on the 
Regulation of Antarctic Mineral Resources (“CRAMRA” / ”the Convention”) 
was concluded (Blay & Tsamenyi 1990). To enter into force, all states with 
claims to territorial sovereignty in Antarctica were required to sign the 
Convention (British Antarctic Survey, 2015). Australia and France did not 
sign, and, after being joined by Belgium, New Zealand & Italy, the 
Convention was never ratified (British Antarctic Survey, 2015).  
 
Instead, the claimant countries proposed what would later become the 
Protocol. Upon the enforcement of the Protocol in 1998, a prohibition on any 
activity relating to mineral resources except for scientific purposes was 
implemented under Article 7 (Appendix 3). 
 
THE CONVENTION ON THE REGULATION OF ANTARCTIC MINERAL 
RESOURCES (1988) 
The purpose of the Convention was to regulate three levels of mineral 
activity within the Antarctic Treaty area: prospecting, exploration and 
development (British Antarctic Survey, 2015)11. ‘Prospecting’ was allowed 
without a permit or the approval of a Management Scheme (Article 1(8); 
Blay & Tsamenyi 1990). Permits and management schemes associated 
with ‘exploration’ and ‘development’ activities would require issuing and 
regulation through the institutions established under the Convention12 prior 
to any mineral activities on these levels occurring (Article 18 & 28-29; Blay 
& Tsamenyi 1990).  
                                               
11  Prospecting was defined as activities ‘aimed at identifying areas of mineral resource potential for 
possible exploration and development’ which did not ‘include dredging and excavations, except 
for the purpose of obtaining small-scale samples, or drilling, except shallow drilling into rock and 
sediment to depths not exceeding 25 metres, or such other depth as the Commission may 
determine for particular circumstances.’ Exploration was defined ‘identifying and evaluating 
specific mineral resource occurrences or deposits’, and development as ‘activities…following 
exploration… aimed at or associated with exploitation of specific mineral resource deposits’ 
(Article 1(9)-(10)). 
12  These included the Commission, which was comprised of all Antarctic Treaty consultative 
parties, non-consultative sponsoring states, and other non-signatory party’s relevant to decision 
making about Antarctic mineral resource activities, The Special Meeting of Parties and the 




The issuing of permits and the approval of Management Schemes under the 
CRAMRA was based upon an impact assessment, and stipulated mineral 
activities would only take place if it could be demonstrated that no 
significant adverse “effects on air and water quality… significant changes in 
atmospheric, terrestrial or marine environments, or in the distribution, 
abundance or productivity of Antarctic fauna or flora, or the degradation of 
areas of special biological, scientific, historic, aesthetic or wilderness 
significance” would occur (Blay & Tsamenyi 1990; Article 4 (2)).  
 
INCREASING INTERNATIONAL INTEREST  
Throughout the negotiation of the CRAMRA, mineral activity in Antarctica 
remained a controversial topic (British Antarctic Survey, 2015). International 
interest in Antarctica had significantly increased, and the number of 
Antarctic Treaty Signatories grew substantially, from 25 to 38 (British 
Antarctic Survey, 2015). The number of existing signatories transitioning to 
consultative status had also increased, with only 12 signatories having 
consultative status in 1980, and 11 additional parties receiving consultative 
status between 1980 and 1989 (Secretariat of the Antarctic Treaty 2015) 
(Appendix 5).13  
 
Interest from non-treaty members should also be acknowledged, with 
countries that (at the time of the negotiation of the Convention) were not 
party to the Treaty voicing their concerns during the development of the 
Convention. 14  Malaysia in particular, at the United Nations General 
Assembly (1982) argued that, like the seas and sea-bed, Antarctica 
belonged to the international community and claims should be relinquished 
to enable administration by the United Nations (Mahathir, 1982; Rothwell, 
1990).  
 
INCREASING PUBLIC INTEREST  
Public interest, particularly from environmental groups, has grown 
significantly since the Treaty came into force. The view of many of these 
groups is that no level of mineral activity should ever occur in Antarctica, 
and it should be declared a ‘world park’ owing to its pristine wilderness 
values (Cook, 1990; British Antarctic Survey, 2015).  
 
                                               
13  In comparison, only 3 signatories transitioned to consultative status from 1990 to 2004, with only 
1 signatory (the Czech Republic) receiving consultative status, and 6 signatories joining as non-
consultative during the last 10 years (2005 to 2015)("Secretariat of the Antarctic Treaty" 2015) 
(Appendix 1).  This decrease could reflect a lack of substantive developments (with regards to 
policy development) in the Antarctic Treaty System and subsequently, a lack of international 
interest since the ratification of The Environment Protocol in 1998.   
14  Third world countries in particular were noted as incapable of conducting scientific research and 
expeditions that would enable eligibility for consultative status, and therefore even if they were to 
join the Treaty, would be unable to participate in negotiation and implementation (Rothwell, 
1990). Rothwell, 1990 also acknowledged that technological advances in the Arctic and, 
particularly those made by Islamic and Southeast Asian states could enable the third world 
countries to commence mineral activities in the Antarctic, as non-treaty parties were not required 
to recognise, or act in accordance to ATS requirements. 
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The ‘world park’ concept was first suggested in 1972, at the Second 
Conference on National Parks15. It was subsequently suggested by New 
Zealand at the Eighth Antarctic Treaty Consultative Meeting in 1975, but 
was never formally placed on the agenda (Rothwell 1990). Support 
continued and non-government funded organisations (“NGOs”)16 launched 
campaigns (Rothwell, 1990; British Antarctic Survey, 2015). It was argued 
that this involvement eventually lead to Australia’s refusal to support the 
Convention and contributed to the subsequent designation of Antarctica as 
a “natural reserve, devoted to peace and science” under the Protocol 
(British Antarctic Survey, 2015).  
 
Not all NGOs supported the ‘world park’ view. In particular, the Australian 
Mining Industry Council took an active role in lobbying the Australian 
government, promoting CRAMRA (Blay & Tsamenyi 1990).     
 
DIVISION OF TREATY SIGNATORY RESOURCE INTERESTS  
Following the adoption of the CRAMRA, and the sudden refusal of both 
Australia and France to ratify it in 1988, speculation regarding the true 
interests of these parties increased (Blay & Tsamenyi 1990). It was 
suggested that Australia’s refusal was largely motivated by economics (Blay 
& Tsamenyi 1990). Australia was, and remains, a leading minerals 
producer, and competition from Antarctic mining could have compromised 
this industry (Blay & Tsamenyi 1990). In addition, both Australia and France 
had laid claim to significant portions of Antarctica, and there was no 
provision within the Convention for royalties from states seeking to 
undertake mineral activities within claimed areas (Blay & Tsamenyi 1990). 
However, Australia and France argued that significant inadequacies existed 
with regards to environmental protection; that ‘proper safeguards against 
damage to this last pristine continent’ were not provided for; and that liability 
provisions were not sufficient (Blay & Tsamenyi 1990; Ministerial Document 
Service 1989).  
 
During the subsequent development of the Protocol, Britain, the United 
States and Japan continued to argue against an indefinite mining prohibition 
under the Protocol (Blay & Tsamenyi 1990). In recent times, the interests of 
China and Korea have also been a particular focus: 
“In Chinese-language debates, social and hard science scholars, 
government officials, and journalistic commentators all appear to 
agree that the exploitation of Antarctica is only a matter of time and 
that China should prepare itself” (Brady, 2012, pp. 105).  
 
Speculation regarding the true motive of parties establishing infrastructure 
for scientific ends, particularly China, is also increasing. Brady (2012) notes 
                                               
15  Grant Tenton National Park, United States, sponsored by the IUCN (International Union for the 
Conservation of Nature and Natural Resources). 
16  Australian Conservation Foundation, Greenpeace, and the Southern Ocean Coalition. In the 
context of mineral activities, these organisations also suggested that the Convention would clear 
the way for mining operation to start on the Antarctic continent (Willan et al, 1990). 
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‘China aims to be poised to take advantage of any opportunities to exploit 
the resources of Antarctica—with trained personnel and infrastructure in 
place’.  
 
Russia has also stated its intention to prospect for minerals, oil and gas, 
and carry out ‘complex investigations of the Antarctic mineral, hydrocarbon 
and other natural resources’ as part of their long term plans (Pool, 2014). 
Other states have also acknowledged this, with a recent publication for the 
Australian Strategic Policy Institute stating:  
“We can’t afford to be complacent, in the future there may be more 
strategic competition… Resource disputes could emerge. The US, 
China, Russia and India could decide to step up their activities and 
withdraw from the Treaty” (Bergin & Haward 2007, pp. 12). 
 
However, it should be noted that perhaps this division in interests existed all 
along, but had not yet been highlighted.  
 
In a broader sense, mineral extraction in ‘protected’ or ‘reserved’ areas is 
also on the rise. Support for protected area designation worldwide is in 
decline. A number of protected areas have been downsized, downgraded 
and de-gazetted to allow for mineral activities in both developing and 
developed countries (Watson et al. 2014). This shift in perceptions could 
also significantly influence future outcomes for mineral activity in Antarctica.  
 
CONTINUATION OF MINERAL ACTIVITY FOR SCIENTIFIC PURPOSES  
Under the Protocol, mineral activity for scientific purposes is not prohibited, 
but is subject to an environmental management regime which requires EIAs 
to be prepared and assessed by the state, monitored and enforced 
(Appendix 3). As a consequence, some information regarding the type and 
quality of mineral deposits both on the Antarctic continent and in its 
surrounding waters is known (Cook, 1990). Evidence of iron ore, copper, 
coal, hydrocarbons and a number of other minerals have been found (Cook, 
1990). The Ross Sea in particular has been identified as an area where 
hydrocarbon extraction could occur, and it is expected that scientific 
research in Antarctica will continue, with the aim of obtaining data on its 
fundamental geological structure (Cook, 1990).    
 
4.2.2 DRIVERS OF FUTURE TRENDS IN MINERAL RESOURCE 
EXPLOITATION 
In an Antarctic context, a number of factors have the potential to drive both 
current and future trends in resource use. Policy has been recognised as a 
major factor influencing the current situation with regards to Antarctic 
mineral resources in the preceding sections. However, political and 
economic factors are expected to play a significant part towards influencing 
policy change, which will in turn drive changes in the mineral resource 




In addition to geopolitical factors and associated policy, other factors play a 
role. Previously, logistical and environmental challenges associated with 
operating in the isolated and harsh Antarctic environment meant exploration 
and extraction in many areas would not be viable. However, as an ever-
growing population is expected to demand non-renewable, non-living 
resources well into the future, there has been a strong geopolitical push for 
the potential of the Antarctic to be realised. States are aware that as 
demand, and exploration and exploitation technology evolves, particularly 
as mineral exploitation in the Arctic gathers momentum, resource extraction 
in the Antarctic could at some stage become economically viable.   
 
Currently, the prospecting, exploration and development associated with 
mineral activity other than for scientific purposes is prohibited. However, if at 
some point in the future this were to change, or if the ATS were to dissolve 
entirely, those states with well-developed infrastructure and presence, could 
be better placed to both assert sovereign claims and receive any associated 
resource benefits.  
 
4.2.3 PREDICTED 5-10 YEAR TRENDS IN MINERAL RESOURCE 
EXPLOITATION 
In the 5-10 year future it is considered unlikely that there would be any 
substantial change with regards to mineral exploitation in Antarctica. 
Changes that could occur include increasing both direct and indirect political 
pressure from certain nations, such as China and Korea (Brady, 2012; 
Rothwell, 1990), to revisit and establish an environmental management 
regime to provide for mineral exploitation in the future. If this situation were 
to unfold, it is likely that CRAMRA would be revisited, or at least considered 
as a starting point for the management regime.  
 
If CRAMRA were revisited, the situation required for it to come into force is 
of relevance as this is hindered its implementation in the first place. 
CRAMRA required: 
x 16 of the consultative parties that participated in the Fourth Antarctic 
Treaty Consultative Meeting to sign; 
x that those signing included ‘all the states necessary to constitute all 
the institutions of the convention’;  
x that the institutions are established in every area of Antarctica; and 
x that the number included 11 developed countries and 5 developing 
countries (Rothwell 1990).   
 
It was decisions of Australia and France, followed by other countries, not to 
sign CRAMRA that ultimately led to mineral exploitation other than for 
scientific purposes being prohibited in Antarctica today. No evidence has 
been found in literature that their position is likely to change within the next 
5-10 years. Lifting of the prohibition would therefore likely require a different 
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ratification process to CRAMRA, in addition to a change to the voting 
system under the Treaty which is discussed in section 6.2 of this report.  
 
4.2.4 PREDICTED 30-50 YEAR TRENDS IN MINERAL RESOURCE 
EXPLOITATION  
Within the 30-50 year future, the political and associated policy situation is 
likely to remain unchanged, for the same reasons identified in the 5-10 year 
future. However, despite this, other drivers of mineral exploitation are likely 
to see changes, perhaps increasing the likelihood of mineral exploitation in 
the more distant future.  
 
It is likely that mineral resource activity for scientific purposes will have 
revealed significantly more information regarding Antarctica’s mineral 
potential. Demand for resources may also increase significantly, with a 
growing global population projected to be more than three times what it was 
when the Treaty was first negotiated (United Nations, 2010). The 
continuation of mining in the Arctic may have also led to the development of 
technology that enables not only more cost effective, but less 
environmentally detrimental mineral exploitation activities to occur. 17 
Antarctic infrastructure may also be at a stage where it could viably support 
prospecting.  
 
Under these conditions, the issue of regulating mineral activity in Antarctica 
is likely to again become a focus, potentially with pressure to revisit the 
CRAMRA. As a result, a significant increase in Treaty states and non-
consultative parties seeking consultative status could occur, and again, 
although probably beyond the 50 year timeframe, NGO’s may campaign to 
prevent the degradation of the Antarctic environment. Concerns by non-
treaty states whose environment and economy stand to be impacted by 
mineral activities in Antarctica may also be raised.  
 
Concerns of those consultative parties who initially opposed to the 
ratification of the Protocol could also require addressing. Issues regarding 
liability and environmental impact would require resolution, as well as 
whether claimant states would be entitled to royalties if mineral activity 
commenced within a claimed territory.  
 
If again, these issues are unable to be resolved, enforcing the framework 
and varying the Protocol could require a different ratification process to 
CRAMRA, as well as a change to the voting system under the Treaty as 
discussed further in section 6.2. 
 
However, it is important to note that the positions of those states initially 
opposed to the CRAMRA could change in the long term. In recent years, 
there has been a global shift towards allowing both mineral prospecting and 
                                               
17  Given recent developments in Arctic exploration, it is likely that mineral exploration and 
exploitation technology is already at a stage where mineral activity is possible in some areas of 
the Antarctic. However the efficiency and environmental impact of this technology in an Antarctic 
context also requires consideration.  
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exploitation within areas designated as protected or reserved (Watson et al. 
2014). Australia in particular has recently opened up parks to allow for 
mineral activity (Ritchie et al. 2013). If a change in positions does occur in 
the long term, a regulatory framework for mineral activity could be initiated.  
 
Another possible outcome beyond the 50 year timeframe could be a call for 
the ATS to be dissolved and for Antarctica to be regulated as a global 
commons by the United Nations (similar to the high seas and sea-bed). If 
this situation unfolded, significant time delays in negotiations would be 
expected.  
 
4.3 CLIMATE 5-10 YEAR AND 30-50 YEAR TREND ANALYSIS 
 4.3.1 PAST CLIMATE TRENDS  
Throughout the Quaternary period, cycles of glacials (cold periods low 
atmospheric CO2) and interglacials (warm periods high atmospheric CO2), 
have occurred. These roughly followed a 100,000 year trend, the most 
recent shown in Figure 8 (Petit et al., 1999). These cycles are known as 
Milankovitch cycles and driven by precession, obliquity and eccentricity of 
the Earth’s orbit (Petit et al., 1999).  
 
Figure 8: Glacial to interglacial cycles from Vostok ice core records over the last 
400,000 years (Petit et al., 1999) 
 
The current interglacial period appears to be diverging from the cycles 
shown in Figure 8. The temperature has remained relatively warm and 
atmospheric CO2 levels are continuing to rise, currently over 400 parts per 
million (IPCC, 2013). High temperatures and CO2 levels are both an advent 
of anthropogenic climate change (IPCC, 2013).  
 
The current climate is seasonally affected by the stratospheric Ozone hole 
over Antarctica (Figure 9). The presence of the Ozone hole has 
strengthened the stratospheric polar vortex (Previdi & Polvani, 2014), which 
has changed surface temperatures by influencing the katabatic winds which 
blow warmer air across the ice shelves, warming the Antarctic Peninsula 
(Previdi & Polvani, 2014). The stronger winds increase upwelling of slightly 
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warmer, deeper water over the continental shelves, such as Circumpolar 
Deep Water, which promotes basal melting of the ice shelves (Pritchard et 
al., 2012). 
 
The influences of anthropogenic climate change and the Ozone hole are 
driving the current climate trends in Antarctica.  
 
4.3.2 CURRENT CLIMATE IMPACTS 
The changing climate, as a result of anthropogenic climate change and the 
Ozone hole, can be linked to the thinning and collapse of the Larsen A and 
Larsen B ice shelves on the Antarctic Peninsula between 1995 and 2002 
(Previdi & Polvani, 2014). Surface melt promoted propagation of crevasses 
and calving of the ice (Marshall, Orr, van Lipzig, & King, 2006).  
 
 
Figure 9: The record extent of the Ozone hole over Antarctica in 2006. Source: 
NASA (2006) 
 
Another likely climate impact from current trends is the flux of freshwater 
from increased surface melt on the ice shelves which cools surface water 
temperatures, enhancing sea ice growth and limiting basal melting 
(Swingedouw et al., 2008). These factors may have recently increased the 
extent of sea ice around Antarctica (Reid, Stammerjohn, Massom, 
Scambos, & Lieser, 2015), reaching record extent in 2014. This implies that 
more regional atmospheric circulation patterns could also influence 
Antarctic climate. 
 
4.3.3 DRIVERS OF FUTURE CLIMATE CHANGE 
Changes in the dominance of anthropogenic climate change and Ozone 
levels are going to be drivers of Antarctic climate in the future.  
 
Over the next 5-10 years the Ozone hole is likely to continue with a similar 
influence. As a result of the Montreal Protocol on Substances that Deplete 
the Ozone Layer (1989), the impact on 30-50 year timescales will be 
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different. Depleting substances, including chlorofluorocarbons (CFCs) and 
Halons, have been phased out and we are now seeing a decline in the size 
of the Ozone hole (Son, Tandon, Polvani, & Waugh, 2009), which is set to 
recover within a few decades (Thompson et al., 2011). The reduction in the 
Ozone hole forcing on the climate will likely reduce the strength of the polar 
vortex (Thompson et al., 2011).  
 
The anthropogenic influence on global climate warming is likely to override 
any change in the Ozone and will become the main driver of Antarctic 
climates into the future (Swingedouw et al., 2008). The Kyoto Protocol 
(1998) was established to limit greenhouse gas emissions, however, the 
Protocol has not achieved its aims and greenhouse gases are still being 
produced. Amended policy or better implementation could reduce the 
impact of anthropogenic warming.  
 
4.3.4 PREDICTED 5-10 YEAR TRENDS IN CLIMATE CHANGE 
This section will exemplify two future predictions based on these climate 
drivers in the short term. 
 
INSTABILITY OF WEST ANTARCTIC ICE  
Some glaciers flowing into the Amundsen Sea are in early stages of 
collapse (Turner et al., 2014). Increased basal melting by warmer 
Circumpolar Deep Water is thinning the Pine Island Glacier and Thwaites 
Glacier (Previdi & Polvani, 2014). The velocity of glacial acceleration is 
increasing, as shown on Figure 10 (Mouginot, Rignot, & Scheuchl, 2014).  
 
Hydrofracturing is thought to drive instability. This process involves higher 
surface temperatures increasing surface melt, which drains into surface 
crevasses promoting melt within the ice and accelerating calving (Pollard, 
DeConto, & Alley, 2015). If these glacial outlets continue to calve, reduced 
buttressing would increase acceleration of the glaciers and further the 
instability of the West Antarctic Ice Sheet (Pollard et al., 2015).  
 
 
Figure 10: Ice flow velocity of Amundsen Sea glacial outlets using data from 1996 
to 2013 (Mouginot et al., 2014). 
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COLLAPSE OF LARSEN C ICE SHELF, ANTARCTIC PENINSULA 
The Larsen C ice shelf is currently stable, but basal crevasses have been 
mapped within the ice shelf by McGrath et al. (2012). Multiple basal 
crevasses were mapped. One crevasse has penetrated 217m into the ice 
shelf, approximately 66% of the ice thickness (Figure 11). Strain from the 
deforming ice shelf generates surface crevasses adjacent to the basal 
crevasses (Figure 11). With increased temperatures, ponding surface 
meltwater is predicted to propagate through the crevasses and cause 
calving events (McGrath et al 2012).  
 
Figure 11: Ground penetrating radar image of Larsen C (McGrath et al., 2012). 
 
4.3.5 PREDICTED 30-50 YEAR TRENDS IN CLIMATE CHANGE 
This section will exemplify two predictions of climate driven change on a 30-
50 year timescale. 
 
INCREASED FRESHWATER FLUX 
Due to increased surface melting and runoff, the flux of freshwater into the 
surface ocean is increasing (Massom & Stammerjohn, 2010). The cooler 
freshwater inputs drive stratification of the water, lessening the overturning 
of deeper waters and reducing basal melting (Bintanja, Van Oldenborgh, & 
Katsman, 2015). Increasing melting off the West Antarctic Ice Sheet is 
thought to have recently increased sea ice extents in the Ross Sea due to 
reduction of the vertical heat flux from deeper, warmer layers (Zhang, 
2007). This trend will increase in the future; however, it will be difficult to 
model due to the changing influence of the Ozone hole and the dominance 
of anthropogenic warming of the climate (Bintanja et al., 2015).  
 
INCREASED OCEAN ACIDIFICATION  
The Southern Ocean will continue to be a sink of atmospheric CO2, as it has 
been in the last few centuries (Previdi & Polvani, 2014). Increased ocean 
acidification as a result of increased CO2 absorbed in the ocean will become 
a threat to marine life, such as calcifying organisms, as CaCO3 saturation 
levels are changed (Turner et al., 2014). Uptake of CO2 could be affected 
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by warming ocean temperatures which would hinder the uptake of CO2 in 
the ocean (Turner et al., 2014). As with freshwater flux, it is hard to model 
changes as drivers are difficult to forecast and consequently so are water 
temperatures.  
 
4.3.6 CLIMATE CHANGE AND OTHER FUTURES 
The future trends in Antarctic climate are likely to impact on scientific 
programs, tourism and resource use, discussed in earlier sections of this 
report.  
 
NATIONAL ANTARCTIC PROGRAMS 
With the need to increase Antarctic research in the future, more research 
stations are expected to be built as explained above. National Antarctic 
Programs should carefully consider their positions within Antarctica with a 
thought towards future climate impacts. 
 
One example is the British Antarctic Survey’s Halley Research Station 
which is now on ski-mounted relocatable modules (Anderson, Jones, & 
Gudmundsson, 2014). This station has previously moved inland five times 
since 1957 due to the risk of calving (Anderson et al., 2014). It is thought 
that the risk of calving in the local area, including the Stancomb-Wills 
Glacier Tongue will increase from 2020 (Anderson et al., 2014).  
 
Monitoring of the environmental impacts of research stations should also 
increase in the future (Tin et al., 2013). Areas of ice-free ground will 
increase due to increased warming and the newly exposed land should be 
protected from the possible impacts of activities around research stations. 
 
TOURISM 
Loss of sea ice will increase access around the Antarctic Peninsula, 
especially for tourist vessels. A change in aesthetic value, from the loss of 
snow and increased presence of dark mountainous landscapes, could 
occur, potentially discouraging tourists away from the Peninsula and further 
inland towards snow covered areas.  
A penguin study by Larue, Kooyman, Lynch, and Fretwell (2014) saw six 
colonies move their breeding area either temporarily or permanently due to 
sea ice changes. Figures 12A-12C show one colony from Ledda Bay, West 
Antarctica present in 2010 (circled), but absent in 2011 and 2012 as sea ice 
was lost. The colony has not returned to the Ledda Bay area since 2010 
(Larue et al., 2014). This impact on wildlife could influence changes to 




Figure 12: A) Ledda Bay colony (circled) in 2010, B) migration by 2011, and C) 
Sea ice in the area lost in 2012 (Larue et al., 2014). 
 
MINERAL RESOURCES 
A feedback loop exists between resource use and climate change. Whilst 
resource use can accelerate climate change by the release of substances 
that result in human induced climate warming, climate change may also 
influence resource exploration, extraction and use. This is exemplified by 
the current trend in Arctic resource exploration where the sea ice is 
reducing (Reid et al., 2015), and access to extract resources has increased. 
 
Value sets can also be considered. Increasing pressures on the 
environment driven by climate change may see economies and societies 
under strain, potentially more inclined towards resource exploitation. 
Impacts of warming on Antarctica may also be associated with a reduction 




This section shows that, while we understand current drivers and impacts 
on Antarctic climate, the change in driving forces in the future are going to 
change. There is currently uncertainty with regards to the changes to 
regional atmospheric patterns with Ozone recovery and increased 
dominance of greenhouse gas emissions (Turner et al., 2014).  
 
Unchartered territory requires a better understanding of anthropogenic 
forcing on climate to model changes in Antarctica (Holland & Kwok, 2012). 
Monitoring the impacts of climate change needs to improve and continue to 
allow changes to be recorded through this transition period and beyond.  
 
5. WILL THE EXISTING GOVERNANCE REGIME LAST? 
The trend analyses indicate that relatively rapid environmental change 
driven by human activities within and external to Antarctica is occurring, in 
addition to natural change. Policy change is likely to be required in order to 
address the impacts of these changes. This may occur by way of 
amendments to the ATS or by collapse of the ATS and potentially 
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replacement. Two fundamental elements of the existing Treaty are that it 
governs Antarctica for peaceful purposes and provides for freedom of 
scientific investigations. No evidence has been found in this investigation 
that there is a move towards undermining these fundamental elements or 
imminent collapse. This is also supported by literature (Dodds, 2010; 
Hemmings, 2009).  
 
Policy changes required to address the changing Antarctic environment will 
likely occur through modification of the existing governance regime. In 
particular, amendments to the Protocol, or establishment of a new legal 
instrument, may ensue to address environmental issues arising from 
increasing numbers of scientific expeditions and tourists. It is noted that 
given it can take several years for an international policy agenda to be set, 
legislation drafted and entry into force, it appears unlikely that the policy will 
keep up with the pace that these activities are increasing in number, 
expanse and diversity (Antarctic Treaty Secretariat, 2013). 
 
6. WILL WE SEE A BACK-TO-THE-FUTURE SCENARIO? 
This report has demonstrated that drawing conclusions on whether we will 
see a move back towards territoriality and resource use in Antarctica is 
exceedingly difficult to determine, as it depends on a number of 
components in a complex system. A preliminary answer with regards to 
territoriality and resource use as separate considerations is offered here, 
based on the synthesis of information and results of the trend analyses 
undertaken in this report.  
 
6.1 TERRITORIALITY 
The issue of sovereignty has effectively been frozen by Article IV of the 
Treaty, but remains to be resolved (Dodds, 2010; Elzinga, 2011; Hemmings, 
2010). It is apprarant that if the ATS were to collapse, this would give rise to 
elevated contention with regards to sovereignty claims. Conention could 
also be elevated under the existing governance regime if an external party 
to the Treaty attempted to veto and/or formally remove (a) clause(s) from 
the Treaty fundamental to its purpose. For example, veto or removal of 
Articles I (1), II or V would likey give rise to contention. It is therefore 
concluded that territoriality is likely to come to the forefront again to sway 
decision-making.  
 
Whilst complete resolution of sovereign claims may be seen as an ultimate 
future goal in the governance of Antarctica (Hemmings, 2009), it is 
recognized that sovereign claims could actually carry weight towards 
protecting Antarctica from exploitation. This is because no evidence has 
been found that any of the seven nations with historic claims to Antarctica 
are seeking to undertake mineral exploitation within the next fifty years. In 
particular, Australia, France and New Zealand, along with non-claimants 
Belgium and Italy, opposed CRAMA initially on environmental grounds. 
Their interests appear to be aligned with scientific investigation which 
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means the status quo activities may continue if claimant nations governed 
alone. A more stringent and/or workable environmental management 
regime may also be established.  
 
In the unlikely situation that a claimant state did seek to pursue mineral 
exploitation in the future, legal tools with regards to sovereignty will no 
doubt be applied. In this regard, the aforementioned Principle 2 of the Rio 
Declaration may carry weight towards achieving a policy outcome that 
allows resource exploitation other than for scientific purposes. 
 
Given the claimant states consistently argued for recognition of claims and 
royalties during CRAMRA’s negotiation, it is also highly unlikely that other 
states would be successful in seeking to undertake mineral activity within 
the Australian Antarctic Territory, the Ross Dependency, or Adelie Land 
unless these issues had also been resolved (Rothwell, 1990).  
 
6.2 RESOURCE USE 
With regards to resource use, this report has demonstrated that there is a 
historic legacy of this in Antarctica, currently being fulfilled through the 
exploitation of marine organisms. Whether we will see a change in 
resources exploited (i.e. towards mineral exploitation) and/or the 
environmental management regime largely depends on policy which is 
influenced by politics, including ever lurking sovereignty issues, as well as 
resource demand and science and technology, as discussed in section 4.2. 
It may also be influenced by the feedback loop that exists with climate 
change discussed in section 4.3 of this report.  
 
The Protocol provides a loophole for removing the prohibition on mining 
mineral resources other than for scientific research purposes in Article 7, as 
Article 25.5 (a) implies that this can be done if a legally binding 
environmental management regime is in place. The foresight at the time the 
Protocol was prepared was post CRAMRA. This loophole suggests that the 
intention was that CRAMRA, or an alternative management regime for 
mining mineral resources, may be revisited in the future.  
 
In order to assess the significance of this loophole the voting system needs 
to be considered. Three potential voting situations have been identified:  
 
1. Voting under Article 25.1 of the Protocol and Article XII (1) (a) of 
the Treaty  
Given that 50 states are now signatories to the Treaty, there are 29 
voting consultative parties (Secretariat of the Antarctic Treaty, 2011b), 
it is not considered feasible for a state to use the loophole by 
achieving unanimous vote. For example, it is unlikely that Australia, 







2. Amending the Voting System First 
There is nothing preventing a staged approach. A signatory state 
could first set out to amend Article 25.1 to majority vote instead of 
referring to Article XII (1) (a) of the Treaty. Subsequently the majority 
vote could be used as a means towards achieving removal of the 
prohibition in Article 7, and ultimately a mining ends. A 50% majority 
vote could feasibly be introduced. At least half of the consultative 
parties would need to agree to mineral resource exploitation for the 
loophole to be used if this voting system were established.  
 
3. ¾ Majority Vote under Article 25.4 
Alternatively, at the time the Protocol has been in force for 50 years - 
post January 14 2048, the review clause (Article 25.2) could be used 
to influence removal of the prohibition by ¾ majority vote under Article 
25.3. This clause means that ¾ of the consultative parties at the time 
of adoption of the Protocol (the 1991 consultative parties) need to be 
in support.  
 
It is concluded that although there is a loophole in the Protocol, the voting 
system would be difficult to overcome unless external drivers influenced a 
shift in global value sets such that the majority of signatories sought to 
exploit Antarctica’s mineral resources. The second option is considered to 
be the most feasible way of lifting the mining prohibition, but even still at 
least 15 of the consultative parties would need to be pro-mining and likely 
more as the number of consultative parties increases (Appendix 5). On this 
basis, it is concluded that a shift towards mineral exploitation within the next 
50 years is not probable.  
 
However, it is arguable that if Australia and France had not stood up in 
opposition to mineral resources exploitation in the past, it would already be 
occurring. This signifies that the voices of one or two countries can sway the 
future, and is one reason why the future of mineral exploitation in Antarctica 
is uncertain.  
 
7. MOVING FORWARD, NOT BACKWARD 
Environmental management and legal methods have a role to play in 
shaping the future of Antarctica. In terms of environmental management, 
this report has demonstrated only one method of investigating the future of 
Antarctica. With numerous methods available, it is evident that the way 
research is undertaken may influence decision making outcomes. 
Synthesizing the results of research undertaken by way of different methods 
would be constructive forward planning.  
 
With regards to legal methods, many lessons may be learned. One method 
identified in this report is the precautionary approach to scientific 
uncertainty. Uncertainty is inevitable when looking to the future, and 
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particularly evident with regards to climate change. Scientific uncertainty 
with regards to climate change should not be used as a reason for 
postponing the development and establishment of improved policy, or other 
methods, to address the impact of climate change on Antarctica.  
 
Science itself also has a role to play, including by producing expert 
publications and evidence and by the role the scientist takes on. Scientists 
could implement the issue advocat role (Pielke, 2007), promoting the 
protection of Antarctica from further resource exploitation and and territorial 
conflict. Even by undertaking more international scientific projects and 
merging bases, this could mark the onset of a positive future for Antarctica.  
 
Finally, policy is fundamental to the future direction of Antarctica. Drawing 
on the findings of this report, the following recommendations are made to 
improve existing policy: 
 
1. Retaining the Treaty.  
2. Retaining the Protocol and improving implementation and enforcement. 
For example, introducing an expert international panel to assess EIAs 
and undertake environmental monitoring in Antarctica. This would be 
instead of only applying international scrutiny to EIAs that require 
comprehensive environmental evaulation due to a more than minor or 
transitory impact, and additional to, or instead of, the independent 
observor inspection provision (Article VII) of the Treaty (Appendix 2). 
3. Establishment of an additional legal instrument under the Treaty to 
specifically address the environmental impacts of scientific expeditions 
and commercial tourism.  
4. Seeking to amend Article 25.5 (a) of the Protocol to state that the 
mining prohibition in Article 7 cannot be lifted without unanimous vote 
(Appendix 3).  
5. Increasing the speed of entry into force for new or amended legislation. 
For example, setting timeframes within which states are required to 
decide whether they will ratify new or amended legislation.  
6. Holding a convention to address integration of international multilateral 
agreements relevant to Antarctica.  
 
8. CONCLUSION 
This report has created a conjunctive source of reputable information on 
matters likely to shape the future of Antarctica. It has found that the 
Antarctic environment is under increasing pressure from the human footprint 
resulting from scientific expeditions and commercial tourism, driven by 
market demand, technology and policy that allow these activities to occur. 
Policy needs to be revised and updated to address the current and 




This report has also found that there has historically been significant interest 
in mineral resource exploitation in Antarctica, including the establishment of 
an environmental management regime (CRAMRA) that only failed at the 
last hurdle, never entering into force. This interest may be reignited given 
the right political conditions, coupled with market demand and allowable 
technology. However, there is existing policy in place which prohibits 
mineral resource exploitation other than for scientific purposes. The voting 
system established under the Treaty and Protocol means that removing the 
prohibition would require unanimous agreement, ¾ majority agreement 
come 2048, or amendment to the voting system. Even if the voting system 
were amended, at least half of the consultative parties would likely need to 
be pro-mining for any attempt to lift the prohibition under Article 7 of the 
Protocol to be successful. It is therefore concluded that a return to mineral 
resource exploitation is unlikely in the next 50 years. 
 
In addition to the human footprint and contention over mining mineral 
resources, climate change is having an impact on the geography of the 
continent. There is uncertainty with regards to what Antarctica may look like 
under the influence of a warming climate and recovering Ozone hole over 
the next 50 years. The effects of climate change are relevant to how 
commercial tourism in particular may change. Whilst forecasting is difficult, 
it is probable that the Antarctic Peninsula will change considerably and the 
West Antarctic Ice Sheet will become increasing unstable over the next 50 
years. Wildlife and tourists may migrate to other locations and likely further 
inland.  
 
Although planning for the future of Antarctica is difficult because it requires 
a thorough understanding of relevant research areas and their trends, 
drivers and impacts, there is opportunity for positive change. This may be 
influenced by the environmental management techniques, legal instruments 
and policy that is applied, as well as advocacy roles taken on. It is probable 
that sovereignty issues, which are only set to one side by the Treaty, will 
once again come to the forefront at some stage over the next 50 years in 
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TABLE 1: INTERNATIONAL LEGAL INSTRUMENTS OF SIGNIFICANCE TO ANTARCTICA18 
 
Conference / Convention Convention Location & Date Legal Instrument Date of Entry into Force 
ANTARCTIC LEGISLATION 
Antarctic Conference (diplomatic 
conference) 
15 October 1959 – 01 December 
1959, Washington, United States 
The Antarctic Treaty 
 
23 June 1961 
Antarctic Treaty Consultative 
Meeting III (ATCM III) 
02 – 13 June 1964, Brussels, 
Belgium 
Agreed Measures for the 
Conservation of Antarctic Flora and 
Fauna 
Replaced by Annex II of the 
Protocol on Environmental 
Protection 
Convention for the Conservation of 
Antarctic Seals (Conference CCAS) 
(diplomatic conference) 
03 - 11 February 1972, London, 
United Kingdom 
Convention for the Conservation of 
Antarctic Seals 
11 March 1978 
Conference CCAS Review  12 September 1988 – 16 September 
1988, London, United Kingdom 
Conference on the Conservation of 
Antarctic Marine Living Resources 
(Conf. CCAMLR) (diplomatic 
conference) 
7-20 May 1980, Canberra, Australia  Convention on the Conservation of 
Antarctic Marine Living Resources19 
7 April 1982 
Special Antarctic Treaty Consultative 
Meeting IV-12 (SATCM IV-12) 
02 May – 02 June 1988, Wellington, 
New Zealand 
Convention on the Regulation of 
Antarctic Mineral Resource Activities 
Never entered into force 
                                               
18  References for listed legal instruments are incorporated into section 8 of this report. 
19  Note the associated organisation is the Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR). 
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Special Antarctic Treaty Consultative 
Meeting XI-3 (SATCM XI-3) 
03 – 04 October 1991, Madrid, Spain Protocol on Environmental Protection 
to the Antarctic Treaty20 
January 14 1998 
HUMAN ENVIRONMENT LEGISLATION 
United Nations Conference on the 
Human Environment 
Stockholm, Sweden, 5-16 June 1972 Stockholm Declaration 
 
15 December 1972 
Stockholm+10 Nairobi, Kenya, 1982 Nairobi Declaration 18 May 1982 
Brundtland Commission  (written after Stockholm Declaration) Report “Our Common Future” October 1987  
UN Earth Summit  
(Earth Summit+5 to review and 
appraise Agenda 21) 
Rio de Janeiro, Brazil 3-14 June 
1992 
Rio Declaration 
(associated Agenda 21)21 
14 June 1992 
UN World Summit on Sustainable 
Development  
Johannesburg 26 August – 4 
September 2002 
Johannesburg Plan of 
Implementation 
4 September 2002 
UN Rio+20 Conference Rio de Janeiro, Brazil 20-22 June 
2012 
The Future We Want (outcome 
document) 
22 June 2012 
MARITIME LEGISLATION 
Convention on Fishing and 
Conservation of the Living 
Resources of the High Seas 
Geneva 29 April 1958 Convention on Fishing and 
Conservation of the Living 
Resources of the High Seas 
20 March 1966 
Third United Nations Convention on 
the Law of the Sea (UNCLOS) 
(plus an additional agreement to 
implement part XI of UNCLOS) 
Montego Bay 10 December 1982 
 
(additional agreement 1994) 
United Nations Convention on the 
Law of the Sea (UNCLOS)22 
 
19 December 1994 
International Convention for the International Maritime Organization,  International Convention for the 2 October 1983 
                                               
20  Note the associated organisation is the Committee for Environmental Protection (CEP). 
21  Note the associated organisation is the Commission on Sustainable Development (CSD). 
22  Note the associated organisations are: The Commission on the Limits of the Continental Shelf (CLCS), The International Seabed Authority, and The International Tribunal 
for the Law of the Sea (ITLOS). 
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Prevention of Pollution from Ships 
(MARPOL) 
2 November 1973  Prevention of Pollution from Ships 
(MARPOL) 
Note Annex I to VI entered into 
force between 2 October 1983 
and 19 May 2005  
CLIMATE AND OZONE LEGISLATION 
Vienna Convention for the Protection 
of the Ozone Layer 
Vienna, France, 18-22 March 1985 
 
 
Vienna Convention for the 
Protection of the Ozone Layer 
22 September 1988 
Montreal, Quebec, 16 December 
1987 (amended London 1990, 
Copenhagen 1992 
Vienna 1995, Montreal 1997, Beijing 
1999 and Montreal 2007) 
Montreal Protocol on Substances 
that Deplete the Ozone Layer 
1 January 1989 
United Nations Framework 
Convention on Climate Change 
New York 9 May 1992 Framework Convention on Climate 
Change 
21 March 1994 
United Nations Framework 
Convention on Climate Change 
Kyoto, Japan 11 December 1997 Kyoto Protocol 1998 
(in pursuit of Article 2 of the 
Convention and guided by Article 3) 
16 February 2005 
United Nations Climate Change 
Conference 07 (COP 07) 
Marrakesh, Morocco, 2001 “Marrakesh Accords” 
(implementation rules 2008-2012) 
Adopted at COP 7 
United Nations Climate Change 
Conference 18 (COP 18) 
Doha, Qatar, 8 December 2012 Doha Amendment to the Kyoto 
Protocol 
Adopted at COP 18 
United Nations Earth Summit Rio de Janeiro, Brazil 3-14 June 
1992 
The Convention on Biological 
Diversity 

























































































PROTOCOL ON ENVIRONMENTAL PROTECTION 
 





The States Parties to this Protocol to the Antarctic Treaty, hereinafter referred to as the 
Parties, 
 
Convinced of the need to enhance the protection of the Antarctic environment and 
dependent and associated ecosystems; 
 
Convinced of the need to strengthen the Antarctic Treaty system so as to ensure that 
Antarctica shall continue forever to be used exclusively for peaceful purposes and shall not 
become the scene or object of international discord; 
 
Bearing in mind the special legal and political status of Antarctica and the special 
responsibility of the Antarctic Treaty Consultative Parties to ensure that all activities in 
Antarctica are consistent with the purposes and principles of the Antarctic Treaty; 
 
Recalling the designation of Antarctica as a Special Conservation Area and other measures 
adopted under the Antarctic Treaty system to protect the Antarctic environment and 
dependent and associated ecosystems; 
 
Acknowledging further the unique opportunities Antarctica offers for scientific 
monitoring of and research on processes of global as well as regional importance; 
 
Reaffirming the conservation principles of the Convention on the Conservation of 
Antarctic Marine Living Resources; 
 
Convinced that the development of a comprehensive regime for the protection of the 
Antarctic environment and dependent and associated ecosystems is in the interest of 
mankind as a whole; 
 
Desiring to supplement the Antarctic Treaty to this end; 
 




For the purposes of this Protocol: 
(a) "The Antarctic Treaty" means the Antarctic Treaty done at Washington on 1 
December 1959; 
(b) "Antarctic Treaty area" means the area to which the provisions of the Antarctic 
Treaty apply in accordance with Article VI of that Treaty; 
(c) "Antarctic Treaty Consultative Meetings" means the meetings referred to in 
Article IX of the Antarctic Treaty; 
(d) "Antarctic Treaty Consultative Parties" means the Contracting Parties to the 
Antarctic Treaty entitled to appoint representatives to participate in the meetings 
referred to in Article IX of that Treaty; 
(e) "Antarctic Treaty system" means the Antarctic Treaty, the measures in effect 
under that Treaty, its associated separate international instruments in force and 
the measures in effect under those instruments; 
(f) "Arbitral Tribunal" means the Arbitral Tribunal established in accordance with 
the Schedule to this Protocol, which forms an integral part thereof; 
(g) "Committee" means the Committee for Environmental Protection established in 
accordance with Article 11. 
 
ARTICLE 2 
OBJECTIVE AND DESIGNATION 
 
The Parties commit themselves to the comprehensive protection of the Antarctic 
environment and dependent and associated ecosystems and hereby designate Antarctica 





1. The protection of the Antarctic environment and dependent and associated 
ecosystems and the intrinsic value of Antarctica, including its wilderness and aesthetic 
values and its value as an area for the conduct of scientific research, in particular research 
essential to understanding the global environment, shall be fundamental considerations in 
the planning and conduct of all activities in the Antarctic Treaty area. 
 
2. To this end: 
(a) activities in the Antarctic Treaty area shall be planned and conducted so as to 
limit adverse impacts on the Antarctic environment and dependent and 
associated ecosystems; 
(b) activities in the Antarctic Treaty area shall be planned and conducted so as to 
avoid: 
(i) adverse effects on climate or weather patterns; 
(ii) significant adverse effects on air or water quality; 
(iii) significant changes in the atmospheric, terrestrial (including aquatic), 
glacial or marine environments; 
(iv) detrimental changes in the distribution, abundance or productivity of 
species or populations of species of fauna and flora; 
(v) further jeopardy to endangered or threatened species or populations of such 
species; or 
(vi) degradation of, or substantial risk to, areas of biological, scientific, 
historic, aesthetic or wilderness significance; 
(c) activities in the Antarctic Treaty area shall be planned and conducted on the 
basis of information sufficient to allow prior assessments of, and informed 
judgments about, their possible impacts on the Antarctic environment and 
dependent and associated ecosystems and on the value of Antarctica for the 
conduct of scientific research; such judgments shall take account of: 
(i) the scope of the activity, including its area, duration and intensity; 
(ii) the cumulative impacts of the activity, both by itself and in combination 
with other activities in the Antarctic Treaty area; 
(iii) whether the activity will detrimentally affect any other activity in the 
Antarctic Treaty area; 
(iv) whether technology and procedures are available to provide for 
environmentally safe operations; 
(v) whether there exists the capacity to monitor key environmental parameters 
and ecosystem components so as to identify and provide early warning of 
any adverse effects of the activity and to provide for such modification of 
operating procedures as may be necessary in the light of the results of 
monitoring or increased knowledge of the Antarctic environment and 
dependent and associated ecosystems; and 
(vi) whether there exists the capacity to respond promptly and effectively to 
accidents, particularly those with potential environmental effects; 
(d) regular and effective monitoring shall take place to allow assessment of the 
impacts of ongoing activities, including the verification of predicted impacts; 
(e) regular and effective monitoring shall take place to facilitate early detection of 
the possible unforeseen effects of activities carried on both within and outside 
the Antarctic Treaty area on the Antarctic environment and dependent and 
associated ecosystems. 
 
3. Activities shall be planned and conducted in the Antarctic Treaty area so as to 
accord priority to scientific research and to preserve the value of Antarctica as an area for 
the conduct of such research, including research essential to understanding the global 
environment. 
 
4. Activities undertaken in the Antarctic Treaty area pursuant to scientific research 
programmes, tourism and all other governmental and non-governmental activities in the 
Antarctic Treaty area for which advance notice is required in accordance with Article VII 
(5) of the Antarctic Treaty, including associated logistic support activities, shall: 
(a) take place in a manner consistent with the principles in this Article; and 
(b) be modified, suspended or cancelled if they result in or threaten to result in 
impacts upon the Antarctic environment or dependent or associated ecosystems 
inconsistent with those principles. 
 
ARTICLE 4 
RELATIONSHIP WITH THE OTHER COMPONENTS OF THE ANTARCTIC TREATY SYSTEM 
 
1. This Protocol shall supplement the Antarctic Treaty and shall neither modify nor 
amend that Treaty. 
 
2. Nothing in this Protocol shall derogate from the rights and obligations of the 
Parties to this Protocol under the other international instruments in force within the 
Antarctic Treaty system. 
 
ARTICLE 5 
CONSISTENCY WITH THE OTHER COMPONENTS OF THE ANTARCTIC TREATY SYSTEM 
 
The Parties shall consult and co-operate with the Contracting Parties to the other 
international instruments in force within the Antarctic Treaty system and their respective 
institutions with a view to ensuring the achievement of the objectives and principles of 
this Protocol and avoiding any interference with the achievement of the objectives and 
principles of those instruments or any inconsistency between the implementation of those 





1. The Parties shall co-operate in the planning and conduct of activities in the 
Antarctic Treaty area.  To this end, each Party shall endeavour to: 
(a) promote co-operative programmes of scientific, technical and educational value, 
concerning the protection of the Antarctic environment and dependent and 
associated ecosystems; 
(b) provide appropriate assistance to other Parties in the preparation of 
environmental impact assessments; 
(c) provide to other Parties upon request information relevant to any potential 
environmental risk and assistance to minimize the effects of accidents which 
may damage the Antarctic environment or dependent and associated 
ecosystems; 
(d) consult with other Parties with regard to the choice of sites for prospective 
stations and other facilities so as to avoid the cumulative impacts caused by 
their excessive concentration in any location; 
(e) where appropriate, undertake joint expeditions and share the use of stations and 
other facilities; and 
(f) carry out such steps as may be agreed upon at Antarctic Treaty Consultative 
Meetings. 
 
2. Each Party undertakes, to the extent possible, to share information that may be 
helpful to other Parties in planning and conducting their activities in the Antarctic Treaty 
area, with a view to the protection of the Antarctic environment and dependent and 
associated ecosystems. 
 
3. The Parties shall co-operate with those Parties which may exercise jurisdiction in 
areas adjacent to the Antarctic Treaty area with a view to ensuring that activities in the 
Antarctic Treaty area do not have adverse environmental impacts on those areas. 
 
ARTICLE 7 
PROHIBITION OF MINERAL RESOURCE ACTIVITIES 
 




ENVIRONMENTAL IMPACT ASSESSMENT 
 
1. Proposed activities referred to in paragraph 2 below shall be subject to the 
procedures set out in Annex I for prior assessment of the impacts of those activities on 
the Antarctic environment or on dependent or associated ecosystems according to 
whether those activities are identified as having: 
(a) less than a minor or transitory impact; 
(b) a minor or transitory impact; or 
(c) more than a minor or transitory impact. 
 
2. Each Party shall ensure that the assessment procedures set out in Annex I are 
applied in the planning processes leading to decisions about any activities undertaken in 
the Antarctic Treaty area pursuant to scientific research programmes, tourism and all 
other governmental and non-governmental activities in the Antarctic Treaty area for 
which advance notice is required under Article VII (5) of the Antarctic Treaty, including 
associated logistic support activities. 
 
3. The assessment procedures set out in Annex I shall apply to any change in an 
activity whether the change arises from an increase or decrease in the intensity of an 
existing activity, from the addition of an activity, the decommissioning of a facility, or 
otherwise. 
 
4. Where activities are planned jointly by more than one Party, the Parties involved 
shall nominate one of their number to coordinate the implementation of the 








1. The Annexes to this Protocol shall form an integral part thereof. 
 
2. Annexes, additional to Annexes I-IV, may be adopted and become effective in 
accordance with Article IX of the Antarctic Treaty. 
 
3. Amendments and modifications to Annexes may be adopted and become effective 
in accordance with Article IX of the Antarctic Treaty, provided that any Annex may itself 
make provision for amendments and modifications to become effective on an accelerated 
basis. 
 
4. Annexes and any amendments and modifications thereto which have become 
effective in accordance with paragraphs 2 and 3 above shall, unless an Annex itself 
provides otherwise in respect of the entry into effect of any amendment or modification 
thereto, become effective for a Contracting Party to the Antarctic Treaty which is not an 
Antarctic Treaty Consultative Party, or which was not an Antarctic Treaty Consultative 
Party at the time of the adoption, when notice of approval of that Contracting Party has 
been received by the Depository. 
 
5. Annexes shall, except to the extent that an Annex provides otherwise, be subject 
to the procedures for dispute settlement set out in Articles 18 to 20. 
 
ARTICLE 10 
ANTARCTIC TREATY CONSULTATIVE MEETINGS 
 
1. Antarctic Treaty Consultative Meetings shall, drawing upon the best scientific and 
technical advice available: 
(a) define, in accordance with the provisions of this Protocol, the general 
policy for the comprehensive protection of the Antarctic environment and 
dependent and associated ecosystems; and 
(b) adopt measures under Article IX of the Antarctic Treaty for the 
implementation of this Protocol. 
 
2. Antarctic Treaty Consultative Meetings shall review the work of the Committee 
and shall draw fully upon its advice and recommendations in carrying out the 
tasks referred to in paragraph 1 above, as well as upon the advice of the Scientific 
Committee on Antarctic Research. 
 
ARTICLE 11 
COMMITTEE FOR ENVIRONMENTAL PROTECTION 
 
1. There is hereby established the Committee for Environmental Protection. 
 
2. Each Party shall be entitled to be a member of the Committee and to appoint a 
representative who may be accompanied by experts and advisers. 
 
3. Observer status in the Committee shall be open to any Contracting Party to the 
Antarctic Treaty which is not a Party to this Protocol. 
 
4. The Committee shall invite the President of the Scientific Committee on Antarctic 
Research and the Chairman of the Scientific Committee for the Conservation of Antarctic 
Marine Living Resources to participate as observers at its sessions.  The Committee may 
also, with the approval of the Antarctic Treaty Consultative Meeting, invite such other 
relevant scientific, environmental and technical organisations which can contribute to its 
work to participate as observers at its sessions. 
 
5. The Committee shall present a report on each of its sessions to the Antarctic 
Treaty Consultative Meeting.  The report shall cover all matters considered at the session 
and shall reflect the views expressed.  The report shall be circulated to the Parties and to 
observers attending the session, and shall thereupon be made publicly available. 
 
6. The Committee shall adopt its rules of procedure which shall be subject to 
approval by the Antarctic Treaty Consultative Meeting. 
 
ARTICLE 12 
FUNCTIONS OF THE COMMITTEE 
 
1. The functions of the Committee shall be to provide advice and formulate 
recommendations to the Parties in connection with the implementation of this Protocol, 
including the operation of its Annexes, for consideration at Antarctic Treaty Consultative 
Meetings, and to perform such other functions as may be referred to it by the Antarctic 
Treaty Consultative Meetings.  In particular, it shall provide advice on: 
(a) the effectiveness of measures taken pursuant to this Protocol; 
(b) the need to update, strengthen or otherwise improve such measures; 
(c) the need for additional measures, including the need for additional Annexes, 
where appropriate; 
(d) the application and implementation of the environmental impact assessment 
procedures set out in Article 8 and Annex I; 
(e) means of minimising or mitigating environmental impacts of activities in the 
Antarctic Treaty area; 
(f) procedures for situations requiring urgent action, including response action in 
environmental emergencies; 
(g) the operation and further elaboration of the Antarctic Protected Area system; 
(h) inspection procedures, including formats for inspection reports and checklists 
for the conduct of inspections; 
(i) the collection, archiving, exchange and evaluation of information related to 
environmental protection; 
(j) the state of the Antarctic environment; and 
(k) the need for scientific research, including environmental monitoring, related to 
the implementation of this Protocol. 
 
2. In carrying out its functions, the Committee shall, as appropriate, consult with the 
Scientific Committee on Antarctic Research, the Scientific Committee for the 
Conservation of Antarctic Marine Living Resources and other relevant scientific, 
environmental and technical organizations. 
 
ARTICLE 13 
COMPLIANCE WITH THIS PROTOCOL 
 
1. Each Party shall take appropriate measures within its competence, including the 
adoption of laws and regulations, administrative actions and enforcement measures, to 
ensure compliance with this Protocol. 
 
2. Each Party shall exert appropriate efforts, consistent with the Charter of the 
United Nations, to the end that no one engages in any activity contrary to this Protocol. 
 
3. Each Party shall notify all other Parties of the measures it takes pursuant to 
paragraphs 1 and 2 above. 
 
4. Each Party shall draw the attention of all other Parties to any activity which in its 
opinion affects the implementation of the objectives and principles of this Protocol. 
 
5. The Antarctic Treaty Consultative Meetings shall draw the attention of any State 
which is not a Party to this Protocol to any activity undertaken by that State, its agencies, 
instrumentalities, natural or juridical persons, ships, aircraft or other means of transport 





1. In order to promote the protection of the Antarctic environment and dependent 
and associated ecosystems, and to ensure compliance with this Protocol, the Antarctic 
Treaty Consultative Parties shall arrange, individually or collectively, for inspections by 
observers to be made in accordance with Article VII of the Antarctic Treaty. 
 
2. Observers are: 
(a) observers designated by any Antarctic Treaty Consultative Party who shall 
be nationals of that Party; and 
   (b) any observers designated at Antarctic Treaty Consultative Meetings to 
carry out inspections under procedures to be established by an Antarctic Treaty 
Consultative Meeting. 
 
3. Parties shall co-operate fully with observers undertaking inspections, and shall 
ensure that during inspections, observers are given access to all parts of stations, 
installations, equipment, ships and aircraft open to inspection under Article VII (3) of the 
Antarctic Treaty, as well as to all records maintained thereon which are called for 
pursuant to this Protocol. 
 
4. Reports of inspections shall be sent to the Parties whose stations, installations, 
equipment, ships or aircraft are covered by the reports.  After those Parties have been 
given the opportunity to comment, the reports and any comments thereon shall be 
circulated to all the Parties and to the Committee, considered at the next Antarctic Treaty 
Consultative Meeting, and thereafter made publicly available. 
 
ARTICLE 15 
EMERGENCY RESPONSE ACTION 
 
1. In order to respond to environmental emergencies in the Antarctic Treaty area, each 
Party agrees to: 
(a) provide for prompt and effective response action to such emergencies which 
might arise in the performance of scientific research programmes, tourism and 
all other governmental and non-governmental activities in the Antarctic Treaty 
area for which advance notice is required under Article VII (5) of the Antarctic 
Treaty, including associated logistic support activities; and 
(b) establish contingency plans for response to incidents with potential adverse 
effects on the Antarctic environment or dependent and associated ecosystems. 
 
2. To this end, the Parties shall: 
(a) co-operate in the formulation and implementation of such contingency plans; 
and 
(b) establish procedures for immediate notification of, and co-operative response to, 
environmental emergencies. 
 
3. In the implementation of this Article, the Parties shall draw upon the advice of the 





Consistent with the objectives of this Protocol for the comprehensive protection of the 
Antarctic environment and dependent and associated ecosystems, the Parties undertake to 
elaborate rules and procedures relating to liability for damage arising from activities 
taking place in the Antarctic Treaty area and covered by this Protocol.  Those rules and 
procedures shall be included in one or more Annexes to be adopted in accordance with 
Article 9 (2). 
 
ARTICLE 17 
ANNUAL REPORT BY PARTIES 
 
1. Each Party shall report annually on the steps taken to implement this Protocol.  
Such reports shall include notifications made in accordance with Article 13 (3), 
contingency plans established in accordance with Article 15 and any other notifications 
and information called for pursuant to this Protocol for which there is no other provision 
concerning the circulation and exchange of information. 
 
2. Reports made in accordance with paragraph 1 above shall be circulated to all 
Parties and to the Committee, considered at the next Antarctic Treaty Consultative 





If a dispute arises concerning the interpretation or application of this Protocol, the parties 
to the dispute shall, at the request of any one of them, consult among themselves as soon 
as possible with a view to having the dispute resolved by negotiation, inquiry, mediation, 
conciliation, arbitration, judicial settlement or other peaceful means to which the parties 
to the dispute agree. 
 
ARTICLE 19 
CHOICE OF DISPUTE SETTLEMENT PROCEDURE 
 
1. Each Party, when signing, ratifying, accepting, approving or acceding to this 
Protocol, or at any time thereafter, may choose, by written declaration, one or both of the 
following means for the settlement of disputes concerning the interpretation or 
application of Articles 7, 8 and 15 and, except to the extent that an Annex provides 
otherwise, the provisions of any Annex and, insofar as it relates to these Articles and 
provisions, Article 13: 
(a) the International Court of Justice; 
(b) the Arbitral Tribunal. 
 
2. A declaration made under paragraph 1 above shall not affect the operation of 
Article 18 and Article 20 (2). 
 
3. A Party which has not made a declaration under paragraph 1 above or in respect 
of which a declaration is no longer in force shall be deemed to have accepted the 
competence of the Arbitral Tribunal. 
 
4. If the parties to a dispute have accepted the same means for the settlement of a 
dispute, the dispute may be submitted only to that procedure, unless the parties otherwise 
agree. 
 
5. If the parties to a dispute have not accepted the same means for the settlement of a 
dispute, or if they have both accepted both means, the dispute may be submitted only to 
the Arbitral Tribunal, unless the parties otherwise agree. 
 
6. A declaration made under paragraph 1 above shall remain in force until it expires 
in accordance with its terms or until three months after written notice of revocation has 
been deposited with the Depositary. 
 
7. A new declaration, a notice of revocation or the expiry of a declaration shall not 
in any way affect proceedings pending before the International Court of Justice or the 
Arbitral Tribunal, unless the parties to the dispute otherwise agree. 
 
 
8. Declarations and notices referred to in this Article shall be deposited with the 
Depositary who shall transmit copies thereof to all Parties. 
 
ARTICLE 20 
DISPUTE SETTLEMENT PROCEDURE 
 
1. If the parties to a dispute concerning the interpretation or application of Articles 7, 
8 or 15 or, except to the extent that an Annex provides otherwise, the provisions of any 
Annex or, insofar as it relates to these Articles and provisions, Article 13, have not agreed 
on a means for resolving it within 12 months of the request for consultation pursuant to 
Article 18, the dispute shall be referred, at the request of any party to the dispute, for 
settlement in accordance with the procedure determined by Article 19 (4) and (5). 
 
2. The Arbitral Tribunal shall not be competent to decide or rule upon any matter 
within the scope of Article IV of the Antarctic Treaty.  In addition, nothing in this 
Protocol shall be interpreted as conferring competence or jurisdiction on the International 
Court of Justice or any other tribunal established for the purpose of settling disputes 
between Parties to decide or otherwise rule upon any matter within the scope of Article 





This Protocol shall be open for signature at Madrid on the 4th of October 1991 and 
thereafter at Washington until the 3rd of October 1992 by any State which is a 
Contracting Party to the Antarctic Treaty. 
 
ARTICLE 22 
RATIFICATION, ACCEPTANCE, APPROVAL OR ACCESSION 
 
1. This Protocol is subject to ratification, acceptance or approval by signatory States. 
 
2. After the 3rd of October 1992 this Protocol shall be open for accession by any 
State which is a Contracting Party to the Antarctic Treaty. 
 
3. Instruments of ratification, acceptance, approval or accession shall be deposited 
with the Government of the United States of America, hereby designated as the 
Depositary. 
 
4. After the date on which this Protocol has entered into force, the Antarctic Treaty 
Consultative Parties shall not act upon a notification regarding the entitlement of a 
Contracting Party to the Antarctic Treaty to appoint representatives to participate in 
Antarctic Treaty Consultative Meetings in accordance with Article IX (2) of the Antarctic 





ENTRY INTO FORCE 
 
1. This Protocol shall enter into force on the thirtieth day following the date of 
deposit of instruments of ratification, acceptance, approval or accession by all States 
which are Antarctic Treaty Consultative Parties at the date on which this Protocol is 
adopted. 
 
2. For each Contracting Party to the Antarctic Treaty which, subsequent to the date 
of entry into force of this Protocol, deposits an instrument of ratification, acceptance, 






Reservations to this Protocol shall not be permitted. 
 
ARTICLE 25 
MODIFICATION OR AMENDMENT 
 
1. Without prejudice to the provisions of Article 9, this Protocol may be modified or 
amended at any time in accordance with the procedures set forth in Article XII (1) (a) and 
(b) of the Antarctic Treaty. 
 
2. If, after the expiration of 50 years from the date of entry into force of this 
Protocol, any of the Antarctic Treaty Consultative Parties so requests by a 
communication addressed to the Depositary, a conference shall be held as soon as 
practicable to review the operation of this Protocol. 
 
3. A modification or amendment proposed at any Review Conference called 
pursuant to paragraph 2 above shall be adopted by a majority of the Parties, including 3/4 
of the States which are Antarctic Treaty Consultative Parties at the time of adoption of 
this Protocol. 
 
4. A modification or amendment adopted pursuant to paragraph 3 above shall enter 
into force upon ratification, acceptance, approval or accession by 3/4 of the Antarctic 
Treaty Consultative Parties, including ratification, acceptance, approval or accession by 
all States which are Antarctic Treaty Consultative Parties at the time of adoption of this 
Protocol. 
 
5. (a) With respect to Article 7, the prohibition on Antarctic mineral resource 
activities contained therein shall continue unless there is in force a binding legal regime 
on Antarctic mineral resource activities that includes an agreed means for determining 
whether, and, if so, under which conditions, any such activities would be acceptable.  
This regime shall fully safeguard the interests of all States referred to in Article IV of the 
Antarctic Treaty and apply the principles thereof.  Therefore, if a modification or 
amendment to Article 7 is proposed at a Review Conference referred to in paragraph 2 
above, it shall include such a binding legal regime. 
(b) If any such modification or amendment has not entered into force within 3 
years of the date of its adoption, any Party may at any time thereafter notify to the 
Depositary of its withdrawal from this Protocol, and such withdrawal shall take effect 2 
years after receipt of the notification by the Depositary. 
 
ARTICLE 26 
NOTIFICATIONS BY THE DEPOSITARY 
 
The Depositary shall notify all Contracting Parties to the Antarctic Treaty of the 
following: 
(a) signatures of this Protocol and the deposit of instruments of ratification, 
acceptance, approval or accession; 
(b) the date of entry into force of this Protocol and any additional Annex thereto; 
(c) the date of entry into force of any amendment or modification to this Protocol; 
(d) the deposit of declarations and notices pursuant to Article 19; and 
(e) any notification received pursuant to Article 25 (5) (b). 
 
ARTICLE 27 
AUTHENTIC TEXTS AND REGISTRATION WITH THE UNITED NATIONS 
 
1. This Protocol, done in the English, French, Russian and Spanish languages, each 
version being equally authentic, shall be deposited in the archives of the Government of 
the United States of America, which shall transmit duly certified copies thereof to all 
Contracting Parties to the Antarctic Treaty. 
 
2. This Protocol shall be registered by the Depositary pursuant to Article 102 of the 
Charter of the United Nations. 





1. The Arbitral Tribunal shall be constituted and shall function in accordance with 
the Protocol, including this Schedule. 
 
2. The Secretary referred to in this Schedule is the Secretary General of the 




1. Each Party shall be entitled to designate up to three Arbitrators, at least one of 
whom shall be designated within three months of the entry into force of the Protocol for 
that Party.  Each Arbitrator shall be experienced in Antarctic affairs, have thorough 
knowledge of international law and enjoy the highest reputation for fairness, competence 
and integrity.  The names of the persons so designated shall constitute the list of 
Arbitrators.  Each Party shall at all times maintain the name of at least one Arbitrator on 
the list. 
 
2. Subject to paragraph 3 below, an Arbitrator designated by a Party shall remain on 
the list for a period of five years and shall be eligible for redesignation by that Party for 
additional five year periods. 
 
3. A Party which designated an Arbitrator may withdraw the name of that Arbitrator 
from the list.  If an Arbitrator dies or if a Party for any reason withdraws from the list the 
name of an Arbitrator designated by it, the Party which designated the Arbitrator in 
question shall notify the Secretary promptly.  An Arbitrator whose name is withdrawn 
from the list shall continue to serve on any Arbitral Tribunal to which that Arbitrator has 
been appointed until the completion of proceedings before the Arbitral Tribunal. 
 
4. The Secretary shall ensure that an up-to-date list is maintained of the Arbitrators 




1. The Arbitral Tribunal shall be composed of three Arbitrators who shall be 
appointed as follows: 
(a) The party to the dispute commencing the proceedings shall appoint one 
Arbitrator, who may be its national, from the list referred to in Article 2.  This 
appointment shall be included in the notification referred to in Article 4. 
(b) Within 40 days of the receipt of that notification, the other party to the dispute 
shall appoint the second Arbitrator, who may be its national, from the list 
referred to in Article 2. 
(c) Within 60 days of the appointment of the second Arbitrator, the parties to the 
dispute shall appoint by agreement the third Arbitrator from the list referred to 
in Article 2.   
The third Arbitrator shall not be either a national of a party to the dispute, or a 
person designated for the list referred to in Article 2 by a party to the dispute, or 
of the same nationality as either of the first two Arbitrators.  The third Arbitrator 
shall be the Chairperson of the Arbitral Tribunal. 
(d) If the second Arbitrator has not been appointed within the prescribed period, or 
if the parties to the dispute have not reached agreement within the prescribed 
period on the appointment of the third Arbitrator, the Arbitrator or Arbitrators 
shall be appointed, at the request of any party to the dispute and within 30 days 
of the receipt of such request, by the President of the International Court of 
Justice from the list referred to in Article 2 and subject to the conditions 
prescribed in subparagraphs (b) and (c) above.  In performing the functions 
accorded him or her in this subparagraph, the President of the Court shall 
consult the parties to the dispute. 
(e) If the President of the International Court of Justice is unable to perform the 
functions accorded him or her in subparagraph (d) above or is a national of a 
party to the dispute, the functions shall be performed by the Vice-President of 
the Court, except that if the Vice-President is unable to perform the functions or 
is a national of a party to the dispute the functions shall be performed by the 
next most senior member of the Court who is available and is not a national of a 
party to the dispute. 
 
2. Any vacancy shall be filled in the manner prescribed for the initial appointment. 
 
3. In any dispute involving more than two Parties, those Parties having the same 
interest shall appoint one Arbitrator by agreement within the period specified in 




The party to the dispute commencing proceedings shall so notify the other party or parties 
to the dispute and the Secretary in writing.  Such notification shall include a statement of 
the claim and the grounds on which it is based.  The notification shall be transmitted by 




1. Unless the parties to the dispute agree otherwise, arbitration shall take place at 
The Hague, where the records of the Arbitral Tribunal shall be kept.  The Arbitral 
Tribunal shall adopt its own rules of procedure.  Such rules shall ensure that each party to 
the dispute has a full opportunity to be heard and to present its case and shall also ensure 
that the proceedings are conducted expeditiously. 
 




1. The Arbitral Tribunal, where it considers that prima facie it has jurisdiction under 
the Protocol, may: 
(a) at the request of any party to a dispute, indicate such provisional measures as it 
considers necessary to preserve the respective rights of the parties to the 
dispute; 
(b) prescribe any provisional measures which it considers appropriate under the 
circumstances to prevent serious harm to the Antarctic environment or 
dependent or associated ecosystems. 
 
2. The parties to the dispute shall comply promptly with any provisional measures 
prescribed under paragraph 1 (b) above pending an award under Article 10. 
 
3. Notwithstanding the time period in Article 20 of the Protocol, a party to a dispute 
may at any time, by notification to the other party or parties to the dispute and to the 
Secretary in accordance with Article 4, request that the Arbitral Tribunal be constituted as 
a matter of exceptional urgency to indicate or prescribe emergency provisional measures 
in accordance with this Article.  In such case, the Arbitral Tribunal shall be constituted as 
soon as possible in accordance with Article 3, except that the time periods in Article 3 (1) 
(b), (c) and (d) shall be reduced to 14 days in each case.  The Arbitral Tribunal shall 
decide upon the request for emergency provisional measures within two months of the 
appointment of its Chairperson. 
 
4. Following a decision by the Arbitral Tribunal upon a request for emergency 
provisional measures in accordance with paragraph 3 above, settlement of the dispute 




Any Party which believes it has a legal interest, whether general or individual, which may 
be substantially affected by the award of an Arbitral Tribunal, may, unless the Arbitral 




The parties to the dispute shall facilitate the work of the Arbitral Tribunal and, in 
particular, in accordance with their law and using all means at their disposal, shall 
provide it with all relevant documents and information, and enable it, when necessary, to 




If one of the parties to the dispute does not appear before the Arbitral Tribunal or fails to 
defend its case, any other party to the dispute may request the Arbitral Tribunal to 
continue the proceedings and make its award. 
Article 10 
 
1. The Arbitral Tribunal shall, on the basis of the provisions of the Protocol and 
other applicable rules and principles of international law that are not incompatible with 
such provisions, decide such disputes as are submitted to it. 
 
2. The Arbitral Tribunal may decide, ex aequo et bono, a dispute submitted to it, if 




1. Before making its award, the Arbitral Tribunal shall satisfy itself that it has 
competence in respect of the dispute and that the claim or counterclaim is well founded in 
fact and law. 
 
2. The award shall be accompanied by a statement of reasons for the decision and 
shall be communicated to the Secretary who shall transmit it to all Parties. 
 
3. The award shall be final and binding on the parties to the dispute and on any Party 
which intervened in the proceedings and shall be complied with without delay.  The 
Arbitral Tribunal shall interpret the award at the request of a party to the dispute or of any 
intervening Party. 
 
4. The award shall have no binding force except in respect of that particular case. 
 
5. Unless the Arbitral Tribunal decides otherwise, the expenses of the Arbitral 
Tribunal, including the remuneration of the Arbitrators, shall be borne by the parties to 




All decisions of the Arbitral Tribunal, including those referred to in Articles 5, 6 and 11, 




1. This Schedule may be amended or modified by a measure adopted in accordance 
with Article IX (1) of the Antarctic Treaty.  Unless the measure specifies otherwise, the 
amendment or modification shall be deemed to have been approved, and shall become 
effective, one year after the close of the Antarctic Treaty Consultative Meeting at which 
it was adopted, unless one or more of the Antarctic Treaty Consultative Parties notifies 
the Depositary, within that time period, that it wishes an extension of that period or that it 
is unable to approve the measure. 
 
2. Any amendment or modification of this Schedule which becomes effective in 
accordance with paragraph 1 above shall thereafter become effective as to any other Party 





ENVIRONMENTAL MANAGEMENT TOOLS 
 
Tool Description 
Strategic environmental assessment A systematic process for evaluating the 
environmental consequences of 
proposed policy, plan or program 
initiatives in order to ensure they are 
fully included and appropriately 
addressed at the earliest stage of 
decision making 
Strategic planning A planning process that clarifies 
mission and values, develops a vision 
for the future, analyses external 
challenges and opportunities, assesses 
internal strengths and weakness, 
develops strategic goals, develops and 
evaluates alternative strategies and 
action plans 
Integrated sustainability assessment An integrated systems analysis and 
participatory process to develop a 
shared interpretation among 
stakeholders of the sustainability of a 
particular system, to transform these 
into a shared vision of a sustainable 
future and to explore various solutions 
for a transition towards sustainability 
Scenario analysis Tools and methods for the exploration 
of possible future developments. 
Scenarios can be defined as coherent 
descriptions of alterative hypothetical 
futures that reflect different 
perspectives on past, present and 
future developments, which can serve 
as a basis for action 
Risk assessment Tools and methods for the 
determination of the quantitative or 
qualitative value of risk related to a 
concrete situation (e.g. accidents) or a 
recognised threat (e.g. chemical 
substances) 
Recreation opportunity spectrum 
(ROS); Limits of acceptable change 
(LAC) 
Development of standards to achieve a 
compromise between various types of 
visitor uses and other natural resource 
uses, and environmental protection in 
natural areas by zoning 
Indicator inventories Development of databases or maps of 
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resources (e.g. undeveloped areas far 
from human infrastructure, certain 
species of wildlife) and footprint 
analyses of energy consumption or 
polluting substances (e.g. greenhouse 
gas emissions of human activities) 
Cost-benefit analysis Tools and methods for the evaluation of 
expected positive and negative impacts 
(usually in monetary terms) of a policy 
or project, which can be used to 
support or reject proposed actions 
Systematic conservation planning Methodology that assists in the design 
of a protected areas system that 
comprehensively represents the 
biodiversity of each region, through the 
achievement of well-defined objectives 
Life-cycle analysis Tools and methods to assess the 
environmental impacts and resources 
throughout the life of a product or 
service, including raw material 
acquisition, production, use and 
disposal 
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